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GEOMETRIE: 


In which are contained ſundry Definitions and Pro- 

blemes , for the menſuration of Superficies and Solids, 

az alſo the uſe of the Quadrat and Quadrant in mea- | 
ſuring of Altitudes, Latitudes and Profundi- 


ties , with ſundry Mechanical wayes for 
performing the ſame. 


Yato which are adjoyned certaine Tanr ts , wherein the 
Square Root is extracted to 25000, andthe 
Cubick Root to 10000 Latus, only 
by Ocular inſpefion. 
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THE RIGHT WORSHIPFV LL, 
Sir Fobn Heyden Knight, Lievetenant of his 


Majeſties Ordnance. 


Sir, 


MAving along while obſerved yourgenerous 
and noble diſpoſicion:towards good Arts 
ati Sciences, which: bath beene abun- 
 dantly manifeſtedco the world; both by 
your ownexatt & exquiſire kovivledge 

| - in divers of "then, and by yottr-< -cotmte- 
nancing and encouraging ſuch as ncprofilere of the ſame; 
Iam emboldened to preſent you with a-parcell of rhele firſt 
fruits of my labours; being, certaine Geometricall Problemes 
and Tables, which I haveczaQly calculated of ſquare and 
cube numbers. Somethings I may boldly ſay,you {hal finde 
here, which have not formerly becne ſo handled by any o- 
ther, yerprofeſling my ſclfe ro-bee a Scholler rather .than a 
Maſter, I truſt you will beplealed not onely to pardon whac- 
ſocyer Jefefs) you (ball fnde intheſe my weake endeavours, 
but alſs to'accept this ſmall Treatiſe into your Noble Patro- 
nage, and my ſeltethe Author of ic into the Roleand Cata- 
logue of thoſe that are 


Your Wor(hips in all true obſeroance, 


TJonn BaBilnGToON, 
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TO 
THE READER. 


Gentle Reader, 


i« {bort Treatiſe of Geometry is not intended 
- for ſuch as are Maſters of that Art, but onely 
: for young praflitionerry, aud more eſpecially 
Yor myjellow Guywers, fo whom it moſt pr 7" 


$5 inns ebou mayeſ? Fd 
* -. bereis ſome things of obaptance 
thog great  belpe in the 
p ing of divers Geometrical) concluſions, wherein I ;readin no 

; noxe+for: ongbt know, hevide traced that way be- 
on me; or if bt have fuppaſehee bark wot #ubliſbed bis Jabours 
70 the world. If thow like of theſe; 1 ſhall be the wil inger zogoe on 


in wy intended cour ſe; chats, t calculage the:Logarithmes of each 


 r008-ſquare and cube, whereby moſt Algebraicall queſtions mefe 


reſolved with grear facility. If abou ditafle phemy and they 
not rbypalace, | 7 bull the more ſorry in regard of that great. fol 
bonr and coſt which bath beene beſiowed upow rhem; yet 1 maſt not 


 fookero fate better. than miy betters before me have. fps, How- 


ever I ſtand tothy cenſure, and reſt 


Thy friend, 


IonN Baz1tNGTON, 


Student inthe Mathcmatikes. 


* 
TREATISE OP 
GEOMETR Y, 


Containing ſundry Definitions and Problemes, 
both pleaſurable and uſefvull, 


Eometry is theart of meafuring well. | : 

»:  Alpointis that which caunot be divided,andis 
- thelcaftimaginary thing, as this . 

_ ©" Atighrline,is char which hath onely length 
without bredch, whoſe termination 1s two 

; points, 1 

gay and 1s the ſhorteſt berweene the points. 

| ; -**  *  Acrooked lineis that which being deſcribed, a 

ſhorter line may beedrawne betweene the two 


points, as this, —— 
AE —————> 
A ſuperfice is that which hath length and A ———— 3 
bredth onely, thus, | 
- C TON ens es - 
k EI POSH | A Ba 
A ollide, is that which hath lengehy, bredth, - / / 
and thickneſle, as this figure. © ' 21 | 1k *» 
5-7 29I apa 456 


Ananglcis the inclinatian-of ewo- lines, , 
concurring in one point, thus';, of which; ſome 
are right angled, and ſomeoblique:: -: .. 


A 


-6* 


of Treatiſeof Geometry 


| hath one angle 


cngle is when pac ine fallech perpendicu- = 


WAG, ka og fd os @——o | 


' CCI FY 


An oblique angle, is cither acute, or obtuſe; acute 
when the angle is lefſe than a righe angle, as A __ "i 
thys, {Sclogacute nA. | 


An obtuſe or bluntangte, is that which is more 
chan arighrangle, thus, it being obcuſe at thepoine 
A. © 


| A right 
n 


- A 


Addcleiva fign withoncling which yp. 6 
is called po mags AEB. whoſe dia- a" I 
= righe line within the circumſe. A 5 
- ence. 


.  Aſetitircle,is halle a circle, parted the diamet 
ee It IA 

crc lee m EPS, ” _—_ 
lc isafigure containing three fides; and of thel mn 


are ek ſome right lined, and ſome oblique : of right ſine 
gles there are alſo divers IN right angled. and ſome -—=agy - 
% 
A right angled triangle is that which hath | 
oneri angle, and is calted Or;hogoninm. 0 
— 


An oblique angled triangle, is ſaid tobec ci- B 


eher obcuſe or acure. 
An obtuſe triangle, is that which 
and the other two a. A 
cute, and is called a> >—-aderwn obtuſe at 
theangle A. 


... HT, 


ES 


led triangle, is that whoſe 10 / 
arcſaid to bceacnte, and iecalled wt 
rom dither ol 
is —— it is then 


Aﬀdif, at thike fder be unequall, then it is called 6 | 
Schelenam, hn a figure appcarcth, | 


10 


* Af" 


_. 


. There foure fided kigures, which arecal- 
_ : and of thoſe _ diversforts, 

of w geometrical = rr c = = 
blue qu iu anger _ 


- Othivs)w whoſe ſore idls ihe” abi 
lite equall, whichate called Rewbus, or 
mond like formes. 


 Thereare: others which ee pode lides; wt 
and 0 polite angles cquall, and are called Romiboi.. > o 
der, T '40 


is a fourth fort whichis cites ey git, 
a= and thoſe are ſuch 23 have. tek 
equall fides; nor equall angles, 26d of thoſe there 
a 8 formeyof which here is on formic. 


Is nec \ 


+” - 


. & * £ : ; ine; that done. ſe 
7 jon, "I rom that point ſer 
prcer of tet ary ppl 
SIO. i. oneh 


| Kare ; a1 Toterfe th itt; 
the »nd.O0 p wnd line, < Jr aw 2nott - 4 
line which ſhall bea truc perpendicularto that 


Example. 


:Leitheline givenbe A B.on which idis required to ere a perpendi- 
cular; which ſhall be from the point B. Firſt, T open the Compaſſes to 
any d the arch C D. interſeQ the linc AB. in F. 
then ſerting one footin F. I ſer off BF: from Þ to C. and from C to D. 
© 08 ſerone foot of my Compalles in C and D, and with ma 

other, 


A Treatiſe of Geometry. 


ether, deſcribe the interſeAi arches at E, and from the point of inter- 
- ſeRion, I draw the line E B, which isthe perpendicular required, There 
are divers other waics, which for brevity I omit. 


Prob. 2- 
To divide aline given, into equall parts, ataright angle; 


'@ your Compaſlc to a greater diſtance 
than halfe the line, and ſetting one foot me, (Cum 
thereofin oneend of the line given, with the oP 
other deſcribea part of an arch bothabove and 
beneath, then the compalſſes unaltered, re- 
move one foot of the compaſles to the other 
endof the line, and with the other foot crofſe A — 
the other; and from the place of interſeRion, 
draw a right linc, which” ſhall cur or divide 
the line given into two equal! parts. 


Example. fs 


Let AB, bethe linegiven to be divided; I ſee one foot of the Com- 
paſſe in the point A, opening the other ſomewhat beyond one halfe, 
with which I deſcribe two arkes, as C D, then removing my Compaſſes 

to B, with the foot of the Compalles unaltered, I obſerue where the in- 
terſeRion is madein thoſe two former arches; and'from one interſeRion 
tothe other, Hay my rule, anddray the line D C, which curtcth the o« 
ther into twoequall parts ataright angle, which wasrequired, s 


Prob. z: 
Another way to divide a line into rwo equall 
Compaſſe ſtand at leſſe than balfe di 


Er one foot of your Com- 

paſſes arone end, and with 
the other, deſcribe an arch a- 
bove the line, then your 
Compalles unaltered, fer one 4 — 
foot at the other end, and de- 

\ ſcribe an arch. under the line; 
then lay a ruler till it couch the 
extreame part afcach arch, and 
draw alinefrom the one to the other; for where that interſeReth in the 
line given, thatisjuſt the middle,& ſo conſequently it is equally divided, 


arts, although the 
ance. | 


S 


| Example. 

Let A B,betheline to be divided : open your compaſſe to any di- 
ſtance, as A F, then letting one foot in the point A, deſcribean arch, as 
CF, removing your compaſlesto B, deſcribe the axch C D, under the 
A 3 line, 


aler ro I DandC, draw 
ESR Eee lie AB. | 


Prob. 4. | 
Th make one angle equal fo another aſiigned, 


ompaſſe to any diſtance, ſetting one foot in the angular 


, and with-ehebther deſcribe an arcb, then with your 
home unaltered, ſer one 
foot on your linc affigned, 
and with the other deſcribe 
an arch; which being done, 


= 


"I 


with your Compalles, take F 
the ql. your 
arch kad in the firſt) 


between the /two lines, and 

fe _ ſecond, then laying down your is draw a line from 
that point? the centers ſo have you another angle cquall to the angle 
give. 


62K 


en do 1d the point F, 
| l tothe arch ED Tos 
NE i pe Fer yo D abt ſet it over from K to L;chen laying 
the Ruler from the pojnt1,to F, 1draw aline1F, which make an angle 
of the ſame quantity as _— _ 


EP F ' Prob, "REP 
Hoy tadran parallel lines. 


[rſt open your Compaſſes to the Icngth of your line, which ſer do 
F and draw that line, then diſtance that you would w 
your parallel, open alleto that diſtance, and ſetting one faot 
in theend of your linc afhgried, deſcribe an arch, and with -the Com- 
unaltered, inche other cad, and deſcribe another arch, 
*Ruler ſo, that itmay touch each arch without —_— cis! 
nd dfaw aline, which will bc parallel tochefhmmes: 


ET et > Fx 4h | | 
$ o** p 
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Example. 


Let A B be the line afligned,to which I would makea parallell, whoſe 
diſtance ſhall be A C, fctting one foct of the Compaſſes in the point A, 
and opening them to the diſtance C, I deſcribe that arch, then ſerring 
one footin B, the Compaſſes unakered, make thgarch D, and from C 
ro D do I lay my Ruler, touching only ogcpart af cacharch, and from 


thence do I draw thelineC D,whichis parallell tothe former, the thing 
required. 


Prab. 6. 
To draw 4 parallel hne, without ſltrring the Compaſſes, 
from the diſtance given, 


F Irſt open your Campaſles to the diftancy given, then feertn one foot 
in the end of your line afhgned, deſcribe an arch which may touch 
your line, and ferting the foot of your Compaſſes on thar place, deſcribe 
an arch which may cut the other , this done, dothe like ar the other end, 
and then lay your Ruler onthe jnterſcAions, and draw a line, ſo have 
you a parallcllat one opening the Compaſles. 


Ent ———c—- 
Ab — T B 
"1 I 
Example. 


Let A Bbecthe line given, to which I would anake another parallel, 
I open my compaſles to the diſtarſee, and deſcribe the arch ED F ; then 
the foot remayningin F, Ideſcribggheotherarch AD G ; abigdone,: I 
remove mycompalilestoB, and dothe like ; which done, ] lay my Rules 
thar it may cut both the interſeAions, and then I draw a line from the 
point of interſection in the oneend,' till it couch the extreme part of the 
archar the other end,and ſp have E DC paralellta A B. 


AT oneend on the upper fide, makp an anglo at all adventures, and 

onthe under fide at the other end, make another angle equall to the 
former by the fourth problem of this ſame , then open your Compaſſes 
to ſome ſmall diſtance, and ſet off your partsupon the two parallell lines, 
and ſo laying the Raler from the laſt diviſion of one to the firſt of the 
other, and drawing a line, it ſhall divide it into ſach proportional parts 
as you pleaſe. 


Example, 


_—_ AB repreſentthe linc, which I would have dividcd into ten e- 
z 1 firftlay downethe line A B and frem oncend, I draw a 
yl hiabeAG, making an angle with the other line A By andon 


mer I draw another ralle] co'the former, which let bee 
a NE any ance, Iſeti it down in the 
nes A Gand BD,fr en an pardon ſo laying my Ruler from 


Prob. 83. 
To finde @ means proportion berween any tWd lines preſcribed. 
Ee the two lines bee A m__—_——_—— to finde a meane 
EE= between - =>" firſt yn thoſetwolines, fo 
Ef: 
| ngontfool yo your Com. A B 
midſt of that line, ine, extend | 


| + ett dent we then rayſea 


"| 


which hal be a meancbermeen the 
Example, 

Let AB. the two lines given bec ſo iopned together, ther they make 

| both oncline, which let be the line CD E, then viding the line CF G 


interwocqual) parts, inthe pointF deſcribe the arch CGE ; and rayſc 
dic m——_— ,tt it concurre with. the arch in the 


int G, you have D G,which is « meane roporgion ber 
Rel nn Bei req. | , 2 


In any rieht airing rwo contemning fides bei 
"_ given, to finds the ſubtendens. a 


N & right angled triangle, I call them the A B 


contayning fides which do contayne the | | 
right angle, #nd the line ſubrending the right 6 | 5 o 
angle, I call the ſubtendent, of which any two 
beipg given, you may findethe third. — ap 6 
| | F- 
| | Example. | OM ro D 
Let the ſides (E Dand C D) bee given, and the fide E C is required ; 
to do this yeometrically, is no other then making 8 right angle of the 


rwo (ſides, and from the extreme pare of one tothe extreme part of the 
other, to draw a right line, which ſhall be the ſubtendent, which ſhall be 
doublein powerto che two contayningfides. 


Othergiſe Arithnetically. 
. Lexthsfide BID be$, andthe fide CD63 andLdefireto know the (ide 
AG firſt | {qarccach fid rjmes $is 64,/ and 
which added, makes 100, out of which: Lexeroft the &@ 
is 10, and hat is the ſide requyed : Contrary 
the ſubrendeng; and the other fide be required, I ſquare each; «hwayes 
ſubrraQing the ſquare of the ſide from gheiſquare of the ſubtendenr, and 


the remainer isthe ſquare of the other fige, whoſe ſquare root is the fide 
required, 1 ado ana ret, oY). 


z of 


. 
—_ 


. Sad 


The ſubtendent E C is 10, the baſe rial 
ndicular D C ; firſt multi \yingy hit required the 
uh q i 290, reſts 


tiplyed in ir ſelfe is 64, whic 
- ired ; ſo that ro ; | he 
whe Tos two copraying fdes, 


an Goh 0 OP} OX Þ 
Ch L os "Prob. 16: on 
To finde the center of any arob of circle preſeribed: 


L Er there bean arch of a circle whoſe center i required , firſt I divide 
the arch into rwocquall parts, and then ſetting one foot of the Gom- 
raſles 


"0 arches, then I draw two Araight lines 
_—_ ewolines cut cach other, tharis the 


; Xt . Example, : , 


AC D bee the arch of which T defire to finde' the center, 
| parts, in the point C, then ſetting one foot 
ſomewhat more than; berween AandC, and 
def Ring arches above and beneath, which are mgr- 
rt b1 m7 240 eye ob e Ike from the! =D, 
'E an interſeRing each oth 
Eagan 


Profu.agt' © 
| To finde awake chord lines i in crc from the 
 #hiritwdbe tenth 


_ _— crofle the diameter at 
in the center with the line A. 
from « toF draw a line, which: Es 


£ 
| we Y -4 oy Is ,n 1 
' w ' "ET. ad © . 
JF Rin "x fam di jor 
. | T.-2 
: 


' 


) DH '(i ' .*ZJ 1 
Ci un ; 417 {: ; a * 


W[-; 7 uk pg maarey ro aber a he tichord , | " 
Endetiearch line CD inco & parts, esthe line DM, which 


hae | Histhetenth, ſo have yourhe chords 


4140) 


oy 


2564iþ 1h ; batigpes fin en ning bt nn FN | 
NOD $135 1603 $09 5 +2133 bor an75g Hour? 1,72 hal Piob. 


£187 


To finde out the chordes above the fourth another way. 


iIrft, raake anequiangtedtriangle, then from one angle thereof draw a 
F i cutting the baſe, which line ſhall be increaſed beyond 
' the angle, then divide the perpendicular of the triangle, into five equall 
parts, and continue thoſe diviſions on the line according to what num- 
ber you pleaſe: then may you by this figure fo provided, finde out any 
chord of a circle appointed in this order. Firſt lay downe the cicclc, 
whoſe chord isrequired, and draw thereunto a diameter, which increaſe 
at length, then ſer one foor of the C $ in anangle of the triangle, 
and extend the other to one diviſion teffe than the chord required, and 
ſetting one foot in the ectiter with rhe other, make an arch, beginning it 
fromthe diameter; thardone, pur the ſides of the equilater, trianglefrom 
the interſeAion ofthe diameter, andthe ſaid arch laſt preſcribed, as farre 
a$it will reach in the arch, then lay your ruler by that intcrſeRion, and 
the center, and draw a line, noting where it cutteth the circumference of 
the given circle, and from that point to the end of the diameter, draw a 
line which ſball be the chord required. 


D BE EE FU WY Wl AT POW 19Y HY YO GT. 


C 


Example. 


Let H be circle ginen, wherein a Heptagon is to be inſcribed: firſt the 
ſeventh chordisto be found, therefore draw the diameter F G, which in- 
creaſe in lcagth towards O, then ſer one foot in the angle A, of the pre+ 
pared figure, extending the other to the fixth diviſion; fo the Compaſ- 
ſes unaltered, fer one footin rhe center of your circle H, and with the o- 
ther make che arch I K,that doe, take the fide of the triangle A C, and 
ſet it from Trowards K, and note where it endeth in L, then draw the 
line L H, and note whereit cutteth the circumference in M, and draw 
theline 1M, which is the ſeventh chord,dad will be found ſeven times in 
the circumferencc, and the lines being drawne, will include a Heptagon 
which was required. 


"of T; Teatiſe 7 Geometry, 


T neg che Areaor ſuperſiciall content of ay Gomes 
ricall figure. 


Tomafrthe fume fepericks of a is to ſhe 
EY ſeveral ſquares are therein contained, notre by to the fall 


Prob. 13. 
To meaſure tho Area, ſuperficies, or content of a ſquare. 


El ealure a Geometricall ſqua A BCD be egn 20 _B 


the fide in irfelfe, let ABCD, 
Juo h 400. ene content ofthat figure. C 


whole fide A Byis 20, which multiplied in** 


Prob, 14- 


 rinbmerica fo finde the meane proportion berweens 
rwo numbers. 


> + Ar is found by multiplying the two numbers to- 
anon of the produRextrat the ſquare root, which ſhew. 


eth vj 
Example. 


Let atten given be 32 and 50. which multiplied together, 
produceI 5agwhole ſquare nth aha extracted, is 40, which is the 


meane proportion betweene thoſetwo numbers. 
L- A BCD, beaſquare given, whoſe length of the Diagonall A D, 
onall forafmuch 2s 800 is'a farde number, and hath no 'per- 


Prob. 5: 
The fide of a ſquare being given to find the length of the Diagonall. 
; Fo ſhall ſquare A C, which is 20, fa;-400. which 

ouble alwajes in this caſe; fa. 860. the ſquare root whercof js: the Dia- 

In finde the root ft fourths,ſoſhall youfinde the root 

Ft bee'r1; fourths, and takirlg the; of that muades,l928; for 


ielepgeli of he 1 : Sl A D, av appearerhin the former Diagram, 

” 7 4 i Prob. 16. | 

EF... hairs bb {quis | 
Op content ofa long ſquare, is tomultiply the length in 


the bregth, the product giverh the content required. 
Example. 


; "RF 
e 


« A BCD, be a picceof ground, containing 50 perches in length, 
- 20 perchesin hind and [ defire to know the contear, firſt I mul- 
tiply 20 with 50 fa.1900 which is ſo- man 
perches, that this figure containeth : now if A no B 
you pleaſe, you may reduce the ſame into 
acres by dividing the wholeſumme (by160) |.v 4000 
which is the contentof oneacre, ſo the con- | i 
tent in acres will be found 6and 4o perches C 
which is ;3ofan acre. 


Prob. 17. 
To meaſure a Regular Rhombus. 


| PAGe Rhombus is meaſured by multiplying the perpendicular in 
the baſe. | 


E xample. 


Let A B CD, beaRhombus given to be meaſurcd, whoſe ſides ſhall 
be 24. andlct the propolition be rocaſt up the content thereof - fora{- 
much as the Rhombus conſiſteth of ewo A Þ 
equilater triangles, therefore a perpendi, : A 
cular let fall from one of the obtuſe angles» ,./ | 
as A, ſhall divide the fide E D, whereon it 
falleth = _ equal! uy = E, then is _ 
CE 12. Then may you by the —__—— 
ſirion of the firſt of Euclid, Gadeche ime N 
of the perpendicular A E, which is after this manner, ſquare C E, which 
is 12 fa. 144 alſo ſquare AC, which is 24 fa. 576 ſubtratt the leſſer, 
which is C E, 144 from A G, 576 reſts 432 whole ſquare root being 
extracted, is 4 z2 neere rationall 20 ;. which multiplicd by 24 produ- 
ceth thearca of the Rhombus 498 which was required. 


Prob. 18. 


To meaſure anirregular Rhombus. 


Ee ABCD, be av irregu- 
lar Rhombus, whoſe ſides 
ſhall be 213. and let the propo- 
ſition beeto caſt up the content 
thereof: firſt ler fall the perpen- 
dicular BE, which applicd to 
the ſame ſcale from whence the 
fide A B, was taken, will be found ta beg which if you multiply by the 
{ide 21 2.it gives you the content ofthe Rhombus, which is 205 5. that 
divided by 6a. giveth one acre 45 perches; Prot 
| B rob. 


— ——  — — —  — JJ 


| Prob. 19. 
To meaſure a Rbomboydes, 


Eo |.- Pye Rhomboides is meaſured, as long ſquares and Rhombus arc 
| Þ-meaſured, by multiplying the perpendicular in the baſc. 


0 


N To meaſure a right apgled triangle. 


LI triangls whatſoever conſiſting of right lines, 

are meaſured by multiplying; the baſe with 

| the perpendicular,or halfe the perpendicular with 
thebaſe, or a=. both together,and rake 
halfe tharproda& ſhewerh the content, wherfore 
ifyou multiply 15 by 10 which is halfc the baſe fa. 


150. for the contentof the triangle A B C, which was required. 
Prob. 21. 
To meaſure an Equilater triangle without finding the length 
of the perpendicular , 


| Vltiply : of one of the ſides in irſelfe, and that 

= produ& againe by the ;, that number multi- 

b plied in halfe the perimeter, and from that produt 
4 the ſquare root extrafted, anſwereth the demand. 


Example. | - —_"* 


_ "Let ABC, be ancquilater triangle to bee meaſured, whoſe fides arc 
2.0; which. being halfed is 10, whoſe ſquare is 100. which mulriplied 
againe By to fa. 1000, and being multiplied by : the perimeter, — 
& yk 30.14- 


N S. / 
" 2 - 


F — ” þ* . 


——. — 


— << 


- | q—_—_— - 


3ofa. 30000. whoſe ſquare root beingextrafted is Y173 for the content 


ofthe triangle AB C, which was required. 
RO as | Prob. 22) 
The diameter of a circle being given 1o finde out the 
circumference... - + 
Very circumference is more than riple his _ 
diameter, by fuch proportion as is more B 
chan ©. and lefſe than';. but the nearchh, rati-. 88 
onall proportion betweene the diameter and 
circumference, isas 7 to 22; UTI? 7 =. > c 
Example. | 
Lee A BCD, bethe circumfererice given FT 
whoſe length is required, and let A C, the 
diameter be 28. I Jemand the length of che circumference ; multiply 


alwaics the diameter by 22: and divide that produ& by 7. you have, 
yourdefirez ſ028. by 22:fa.616. which devidedby 7. the quotient is 
88. for thecircumterence required, -' | 


| Prob. 23. 
To meaſure a circle. 
. : ; b od : B 
ÞYvy circleis;;; of the ſquare madeof his ES 
diameter, therefore ſquare the diameter, 


which ſhall be 28. fa. 784. which multiplied 
alwaics by 11. and that ſumme divided by 14. : 

the quotient will be 616. for the area or con- 

tent of the circle ABC D. | 


_———_ 


- 


4 * 


x: OD: beach lineq dr 


phraaky pe Ber 
Thar dope, _s 
E, tot B 
Jiviion? wel gre ſhall be 1 E, this 
linc is halfe the length of thearch 
lag, ROD. TY 
20"! yo" Arete: | 
*LetBCD.beanarch line, whole | is : firſt finde on 
thecenter (by the tcath ) to that circle whereof BCD, is a 
part of the circumference. Then take A. Bjor AD, and apply itto ſome 
ſcale, to findethe length thereof, which let be 14. then isthe whole dis- 
meter 28, whoſe cieconferca CITIESE. then finde the quantity of the 
angle B A D, which you ſhall doeafter thismanner : take the ſemidiame- 
iis trite then take off the line BD, in ra 


. ſamecorde, and you ſhall finde anarth of 120 
ſay by inert 360 were — phkgarhs ſhall 120 fn, 29 the 
length of che arch ling which wasrequired, | 

| Prob. 25. 


Sg To meaſure a ntcirele; 


44 B 


Area d 


, and the 
porn oe the content ofthat © 
circle: 


e 
M 
bay _ ww” "X1: 


Exepple. 

"Let GBH, beiacircle to be meaſurcd, whole diameter G 
the whole circumference is found to be 88. and conſequent! 
is 44- which is G B H, halfe which is 22- multiplied 


wah zos forthe aeaof the fmicile which w 


| | Pro. 76. 
'To meaſure any portion of a circle. 


N=: You mnlF ondeftand 
chars ſorr tions of cir- 
cles may be givewto be meaſured, 
2nd the reaſon of all-theſe wmeaſu. 
rings, is grounded on this The- 
—_ — —_ | 

Theo. Every portiagof a circle 
which is contained under two (e- 
midiameters, and one arch line, is 
equallrothat long ſquare, whoſe 
length & bredrh is equalttothe ſe. 
midiaradrer, & ; the arch linezchcr. 
fore in any ſach portion, multiply 
: thearch line by the ſemediame- 
tes, and- it ſheweth the Area or 
content thereof. 


Example of the fy Þ. 

Let A C D,be a portion of a circle, wholeAregioroquired rib; the ſe. 

midiameter A B, 13 14.andthearch lineÞ G D, iafdvnd tobe 2+ ;.baife 

whereof is 13 ;- which mulciplicd' by 5-che ſcrnidiatnetcy: proguceth 
132 forthe Arca of ABCD. gs 


Example of the ſecond. 


Let A BC, be'a portionof a circle ro be meaſured, now for that it is 
not included with rwo ſemediameters and an arch linc, therefore you 
maſt draw the two ſemediameretwADyantBD; fo ſhall you include the 
wiangle A B D, morethen the cantell AB C,now ficſt meaſurethe whole 
figure CBD) bye propeſfitive, Hoe Artwwill be > 182, Then 
maſuredtic Hofclulevdizngſt's FD) whbfe Arta'will bee > 7203. and 
note radoagh 8 p44. which allen flom'rSr. lexwearlg7 *. forthe Arca of 
cheCandb&aCE. 


Example af the rhied; 

La AVC be apeti of acircle,, whoſe Area is required. now for 
that the TE icth. of aoarch line; ande chord lineycherefbee 
firfk finde out the center D, then draw the two ſemi DA, and: 
D C,and findethe content of the figure C A D, and B, by multiplying 
zthearch linc A B C, whi ſer 24godegrees, and ſo conſequent- 
ly is 583 whoſe; mulci _ 14. the ſcmediameter, the produ@t will 
be-410% for ehioavedied Ai -and PD, eo which thertianglebeing added, 
whale arctis -7acy.. 1d nevte'ritionall 84.3 makerh 495 "2. for the 
whole arcxorportion ofrhic My E, whitchi was required. 

3 Exam- 


m 7% 


—_— — 


LetAB ED, be 2 lot ofa 


We Tg 


wo ge.oal lines, ard two ord - / 
lincs;thereſeLirſtthe center is to 4 = — Va 
. befound, which ſer beE,then draw naethg 
the foure ara an tn ſhall _ 
you reduce t ure or portion 
ph al tirione Gu ags. / 
lu. 
meaſured, as hath beene gp 
you ſhall fnde the content of the 
whole figure fo be'4t I. 32 = A. = 


Example of tbe ffeb. | 6 
Ln MICD, bea 


/poryan Wy acircleto. be meaſured, belagincloſed, 
O aalprey wg —_ = the 0- 
| Wa3 10 'E. center. 

MOTT, $4 the center is to be found, which 
letbe E, then draw the fourc ſemediameters, ſo ſhall you reduce the 

AB CD, and E, into three like the frſt exam _ and one 
Iſolcheles triangle E B C, theſe three figuresarc to be mea wh oP 
VA 


becne bafoe- mught, anchfrom'the ſoperficies therof, the tri 


- pore. eppretgd forotithe tot thefig RABCD, 
Y.- W 3+ c : Cramps =p futh, 2 . e | 
 Let'8' gue gives to be meaſure. fieltler the center bu 
found, Fall Sada cmediameter A-K,and E:C,.fo ſbal you include 
afigute like to that in that done, mcaſore:rhe/ content 


of 


rſt example, 


= = 
8, , 
"_ © o 4, »£ - - 
g - 
P . * a», 
& 


—— 
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of the cantle A B C, by the ſecond Example, 'ro which content the ſuper- 
fcits ofthe Triangle A D C being added, maketh the arch of the whole 
figure A B C D which was required; and ſo much (hall ſuffice for meaſu- 
ring of fwperficiall formes, forthat no ſupet ficics can be made , but muſt 
be ſubje& to ſome of thoſe formes. 


How to performe (Redu&tion , Addition, Sub- 
tration, Mulciplication , and Diviſion, with the 
Rule of Proportion) by Geometrie, and fir(i 

for Reduftion. | 


RE2=y9 Edution is 2 converſion of once Geometricall figure into ano- 
Q EA&2) cher, and yet to keeperhe ſame ſuperficial} content. 
"Ay Prob. 27. 

How ts make a Geometricall ſquare of two lines, whether 
they be equal or unequal, 


| fm is doneas I have formerly (ſhewcd you,Problemecighth, by fin- 
ding the meane proportion betwcene the two lines'given , which 
meane proportion is the fide of the Geometrical ſquare. 


Example. 

Let tlie Lines A B be ginen, I BA 
ioyn them to gether in the point E 
| then finding the-centre {as I hanc 
ſhewed) I deſcribethearch CG D A 

ſv ereing the perpendicular E Ny 
G, iris the fide of the Geometricall 4 
| ſquare anſwering to thoſe two lines 
A B, toperforme this arichmetical- © TE D 
lyis in all points the ſame, as the cighth propoſition , wherefore I thinke 
it ſuperfluous rotreate of the ſame againe. | 


Prob. 28; 


How to reduce along ſquare into a Geometri- | 
k call ſquare. 'A 


| He operation of this is the ſame with | . 
the other, forif you addetogether the '£ rtos: 

—_ and breadth, and on that line de-' , . /\ AIAQS ©. 

ſcribe a ſemicircle, and from the concur. F 

| ring point ere& a perpendicular till it cuts * B 


thearch,the length of that line ſhall be the © HI 
kde of the Geometrical ſquare containingthe long ſquare. 
; Example 


, F 
; | 
OY CPR RT..." 
: a2 By 


- 
"<4 


perpendicular , from the point I 
pe ein F, oinD F the de of t the Geomerricall 


ue CHFD conpal long ſquare A B CD, to performe the 
| rat. vn the breadth ;, and from cher 


cra@tbequare ich ich in the fide required. 
Example. 

the A Bbe 16 the breadth AC 4, which multiplied together 
ponderedgpehol m_ ſquare Roots & the idrofthe Geomerrcall 
which was cequized, 

Prob, 39. | 
How to reduce aGcomenricalt ſquare, into a loyy ſquare, 
whoſe lengeh or breadth & grven, 
© | Exanph, 


Le ihe Oe 
whole bread 
1K, then ſcrting 


ARCDbegirer, to be reduced into a 
(hall be DM, firſt I inlarge the fide CD 
downe the. breadth from Dto G, I draw the 


lon 3] which 1 divide intorwocquall. parts ia the paint H, andon that 


icular,extending it till fe concurre in the poine I,which 
centre of a circle, 
ſerting onefoat in 4 


nding 
gud: s \. 


the loog K LD, equatftothe Grom call f AB'CD 
| " cri uar , 
which wget to bedone, wh 


Becauſe is aforeſaid the ſide Ate Gconerrical ſquare iza mean iy 
AD fo res LAN gti he pct iy 


I 
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Prob. 30. 
To reduce a Triangle into a Geometrical Square, 


Eethero be a Triangle given , tobe re- 
intos Geometrical! ſquare, find 


the meane proportion berweene halfe the 
icular and the baſe, and irſhal! 


give you the {ide ef the Geomerricall 
quare, 


Example. 


' Inthe triangle A BC' the perpendicular is BD, whoſe halfe I ſet off 
from C cowards E, then taking the midR of that line I ſer one foot of the 
compaſſe, andextend the other towards A , deſeribing the arch AFE , 
then raiſing the perpendicular fram the point C, Iobſcrue where it inter- 
ſes in the arch which is inthe poine F, ſo that CF G isthe fide of the 


\ Geomerricall ſquare containing the Triangle. 


dvrithmetically. 


Mulkiply the perpendicular,in halfe the baſc,and from that ſumme,ex- 
traRthe ſquare Root, which ſhall be the fide of the ſquare required. 


Example. 


Let the perpendicular BD be foure , andthebaſe AC ſixe\, multiply 
the perpendicular foure by : of the baſe which is three fa. 12 whoſe 
| ſquare Root is Y 12 necre Rational 3, which is the ſide of the Geome- 

ericall ſquare F Gequall to the Triangle A B C which was required. 


Prob: 31: 


How to reduce a Rhombus into aGeometricall ſquare. 
| ſides, wherefgreif you open your compaſles tothe length of any 


one fide, and toitadderhe __— the mcane proportion 
between thoſe two ſhall be your defire. 


| Rhombus as I haue ſhewed you in my definitions) harh equal! 


Example. 


Let there be giuen the Rhombus A B 


CD to be xeduced ipto a Geamerricall G_-* 
ſquare, I lay downe the fide A B, and 


to it I adde the perpendicular D E, dF ® 
whichmakes the line A F, then on the þ"3 2 
paine B, Lere@the perpendicular GB, E 'B3 F 
which is ameane proportion betweenexhe baſe and perpendicular,andis 
the _ Geametricall ſquare, containing theRhombus , which was * 
required. 


Arith- 


Arithmeticalh. 


Multiply the ſide ef theRhombus which is 24 with the” 
Jar, which is here 21, and the produQ is 504 whoſc ſquare 


extradted, gives the fidcof the Geotnetrica 
tional 227. 


pendicu- 
nolc iquare.Raote being 
{quare GH,and'is neere ra. 


| Prob. 32. 
— To-reduceaRhomboydes into a Geomerricall ſquare. 
TNehisyonmuſt let fall the perpeadlc dic 
4 !h -- 300, betweene that and the fide whereon it falleth, and 
that ſhall.be thie fide of the Geomertricall ſquare. 
þ C Example. 
LetjABCD be the Rhomboi- _ 

dcs G D, the fide on which theper- Z 


| pendicular falleth B Ethe perpen- 
-dicalar*; which joyncd together 


— 


ular ,. as in theformer,and find a 


make the line CF, then from tlic : 
point C raiſea perpendicular inter- D z=z © 'F® 
ſefing the circumference in TI, ſo _ | 
that oe isthe {ide of the ſquarc containing the Rhomboides which was 
Fequired: ET 


Arithmeticalh, 


You ſkall workefor this as you did the Rhombois, for letting fall the 

ndicular, and finding the meane proportion, betweene that and the 

baſe whereon ir falleth, is the fide of a Geometticall ſquare , anſwerable 
tothe Rhomboides. 


Example. 


Let the ſide A B be ten, and the perpendicular foure, which two being 
multiplyed together make fortic, whoſe ſquare Rootceisy 40, and ncere 
Rationall is 6 which is the ſide of the Geometricall ſquare C I, which 

was required. | 
_ Prob. 33. 


To reduce a Trapezinm into a Geometrical ſquare. 
pezium, aline be drawne from any one angle,and of that line 


FinaT, 
l, aralldogram be madecomprehending the Trapezinm , and parallell 
tothe lineſo drawnc, halfe that parallclogramis equal tothe Trapezium, 
fo that finding the meane proportion berweene the two ſides of the long 


ſquare, you ſhall have the fide of s Geometrical! ſquare. 


Ex, 


= =  . 
1 > <2. £- 


4 7% 
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_ Or ener rn 


ga —_— 


Example: 
Let therebe giventhe Trapeziom 2 


ABCD, firſt drawthelinc A C,H - 
then by the Angles B D, draw ewo | Go. 5 
lines parallels to A C, andfrom the 4 [%e.eaunuencnenn, K 
extreame partes of one tothe other i the 
draw the lines FHE G ſo haucycu G T x, 


a paralle|logram doubleto the Tra. | 

pezium, which if youcutin halfe by the line I K, you have the parallclo. 
gram <quall, ſo that finding the meane proportion beriweene the two 
ſides, you {ball have the (ide H F , which is the (ide of the Geomerricall 
ſquare as was required, and drawing the line E H, havea Triangle con. 
raining the ſame proportion which is E G H, equall to the ſaid {quare, 


cArithmeically. 


This may be reduced Arithmetically by making lic parellelogram; 


comprehending the Trapeztum, which is EF G H. 
Example. 


LettheTrapezium A BC D be given firſt, I drawthe lines E F G H pa- 
rallelto AC,which I tind tobe ſixtic, & from the extreme parts of one to 
the other, 1 draw the lines E G F H, which I find to be 31, which being 
| donc I multiply ; of the one by the whele of the ather , ſothat ir produ- 

ceth 930, for the ſupcrhciall content, whoſeſquate Rootis > 9 20 Reere 
Rationall 30: which isthe fide of the Geomerricall {quare equal to the 
Trapezium, which was required. 


Prob. 34. 


Toreduce any Regular Polligon, into a Geometri- 
call ſquare. 


Regular Polligon is that which hath all his ſides equall, whether 

it be Pentagon, Hexagon, or Heptagon , now torcduce any of 

--S choſc figures, there is a generall Rule, which is this, find themc2n 

proportion betweene the Semiperimeter and the perpendicular, and thr 

is the {ide ofa Geometricall ſquare containing the ſaid Pollivon. k 

Example, by 

Ler there be given the Hexa- bo 

gon ABCDESF, firſt I lay F, 
dawne the Semipgerimeter K H, 

and to that I adde the perpendi- 1 


cular G H, which makes the line « OY 


K M,ſo that I make that the dia. 
meter to the ſemicircle K AM, &« 
then I raiſe the perpendicular 


"" ” "* : ” > & = pay 4% 7 _ 6 » 
k TORY 4, T7 ET TAY. ds th 
w . 4 r wo > . . p -> - bad " , 
« Rc 4 r ” - 


; D bo o cE ET pu : >, - 
ee. v0  . -»  X- . Cs S ? 
» , & 7? ; _ 
» —_ F- 
. . ” 
” % . 
. 
. = 
- 
» 2 - . _—_ ES AE \ : — —_—_ i _—— —_—_—_ 
i» _- 0 E_— 
. ” p | 
. 
G «6 
0 F 
% - 
F, — = 


36 MT | from the point H, till ir curche Gircumference in N , ſo that H N is the 


fide of the Geometric = wok. 0g regular Polligons 


c 


the re Mage of thi meter , and the perpendicular is c- 
quall to the ſaid Polligon, as appeares by this figure. | 
oY eArichmetically. 


Eirſt find out the perpendicular G H , which you ſhall find to be neere 


= - $:, then multiply thatin the Scmiperimeter, which is thirtie,fa.255,for 
=. the content of 5; ligare, whoſe ſquare Root is 255, and neere Rationall 
- of H N, the ſquare whereof being made , ſhall be 


= ind foe the levgs 
A |  equalitothePolligongiven, which was required. 


_—_— Prob. 35: 
= | To reduce a Circle given into a Geometricall ſquare. 


H Aving deſcribed a circle, draw a diameter, which let be divided into 
fourteen parts , &on 11 of thoſe parts cre a perpendicular, which - 
extend to the circumference, and from the point of interſeRion draw a 
line tothe extreame part of the diameter , which line ſhall be the fide of 
the uare containingrhe proportion of the circle. 


Example. 


' Letthecirclegiven beA C BA,the dia- 

meter A B bcing divided'into fourteenc 

parts , take 14 of thoſe parts which is at 

D, and erc the perpendicular C D,then 

dray a line from the point to theextrem 

IN which is to A, ſo the 
| line A Cij the fide of the (quarepropor- 
__ to the circle which was requi- 
red. 


Artthmeticallys 


_ Firſt, ler the diameter given to 38, which ſhall be multiplycdin it felfe, 
and that produ@ by 11, then dividethe whole by fourtcene , the quo- 
tient anſwereth ro your queſtion. | 


» Examples 
= _ Twenty cight multiplycdin it ſelfe produceth 784,that nultiplyed b 
| . 1 138624, which divided by fourteen , che qnortcir is 61 Fl wha 


ſquare Root isthe lengeh of the line A C'7 616, necre Rationall 24, n 
ſquare whereof being made will bexquall tothe circle given. = * 


. —C 
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| P rob; 36. 
| To reduce 4 Geometricall ſquare into acircle. 


— —— —. — eos 


- 


 $4Y by 

T4 _ 
SI 
s 
4% P 


_ — —— _ f 


[vs laid downe a ſquare to bee re. | 
L Juccd into circle, take any fide of it, 47” B 
and divide it into 11. parts, deſcribing a 
ſemicircle to the aid diamerer, then on 
eight of thoſe parts, erc& a perpendi- 
, which extend to the circumference 
of the ſemicirle, then draw aline from the 
extreame part of the diameter, interſefing 
the perpendicular in the circumference of 
the circle; and” continue "thar line till ir 
conch the fide of rhe ſquare, fothatline will bee the diameter of a circle 
anſwerable to the ſquare. 


5s : +: 2; Bxample; | 

Let the ſquare A BCD; be given, making C D, the diameter, I de- 
ſcribe the ſemicircle C FD, the having divided the diameter into 11 
equall parts, I rake eighrofthoſe parts, and thete'I cre the perpendi- 
cular E F, then I draw a line (from the extreame part of the diameter) 


which interſceth the perpendicular in the circumference, which being 
continued gives the line DG, the diameter of the circle required, 


Arithmeticathy. 


Firſt ſquare the fide oſ the {quare given, which is here 10. fa. 1003 
which muſt be multiplied alwatcs by-14, and produceth 1 400. this pro- 
duQ likewiſe muſt bealwaies divided by r 1, which make 123 ; theſquare 
root whercof is 127 z. andneererationall 12}_. for the length of the 
line D G, ſo that acircle made, whereol D,G, is the diameter, is equall eg 
the ſquare AB CD, which was required. 


Of Addition Geometricall. 


Definitio, Addition is the producing of many figures in one, and to . 
retaine the ſame quantity. - 


| Prob. 37. 
To aade two ſquares togerber. 


Aving the ſides ofrwoſquares, make thercofa right angle,and from 


the two cxtreames, draw a right line, which ſball bee the fide of 2 
uare, containing the other two, 


H 


q 


Let AB be the ſhea gf tay parc tobee 6 o 
added, andlet C D E, bether Ei & 
poverty cok lan, the by ad ls 
was re 
ED. _ quired. M1 iy 
' MELT A '. Arithmetically. 
= lincs A B, adding their two together, 
-fromtharſommc extra/t the ſquare rooewhich berhe heffe required 


Example. 


Leer Shes which age Was. ine the gym 
N pared, 64- = being added 100. 
yhence extrafting the { ng wha the de of the ſquare 
| 20 the other two, given,and is the lineR ©. 
© Probe: 
_ - - Toaddewivers ſquares together. 
Ee A BCD, bethe ſeveralllines which _ 


_ reſent the ſides of ſeverall ſquares; 


RE ee Gove QEFG=I=ds IL 
and from x H,'I he = 

line A;and fromthe ſamepoint toward I, , 
If offthicline B! then 1 draw the fine HI, | 


whick;containethboth thoſe ſquares, then 
ſetting off thatline from G to L, andthe 

line C fromG to K, I draw another linc E— —_ 
from thoſe twa in, vb SEL, od MKH 

doth containet ree ſquares, then I cake thatline K L, and ſet it off 
as T didthe former; and the line D on theother fide, and draw the line 
MN, which containcth the foure ſquares made of ABC D, which was 


required. 


Ariehmetically... 


uarecach line or ſide particularly, then addethoſe ſummestogether, 
whole, extra © which —_ bee the Tide of 
I — 


and 
i 


Exemple; 


Letthe fide Abe 3 whoſe ſquare is 9. againe the linc B ſhall be 4 C 
5and D 6.the _w_ of feackbilng 9,16, 25,36-which added gether, 
make 


| adde together, I take their - 
diameters C D, and E F,and M 
ſerthem off in the right ay. | _ af 
| 
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make 86. the ſquare root whereof is > 86. and neererationall 9: for the 
line M N, which is the ſide of a ſquare equall tothe fides A B C D,which 


was required. 


Prob. 3g. 
To adde two circles together, 


IN all circles the diameters are in proportion as the ſides of a ſquare, 
whereforeif you take the diameters, gnd worke as you doc for the 


ſquares, you ſhall have yourdefire. 
Ex ample. 


Let there bee two circles, a N 
namely A B, which I would 
j a 


draw a line which isthe dia- 
meter of a circle containing 
both'the former, which was 

dns , -_ 


"= 
RT —— 
glc GHI, and from thetws 
points K L, (which is che A 
length of cach diameter) I A SF 


H 


K 
Aritbmeticalhy; 


Square the diameter of each circle, adding their ſquares topethes; 
of a circle, containing theother two, lameter 


Example. 
Let the diameter of A be 10. which ſquared, fa. r00. likewif; ig- 
meter of B, ſhall be 13. which ſquared, fa. 189. which added mg 


ther, fa, 269. the ſquare root whereof is y 269. neererationall i 4* whi 
is the diameter of the circle, containing the othee ewo, bor nan 


required- 


Prob. 40: 
To adde two long ſquares ropetber. 
Irſi, reduce your long ſquares into | mop ſquares, as I have 


_ you, andthen proceed according to theewo former propoſi- 


C2 Probs 


\ baoneofthel A lotars, DE bee the 0- 
ABGD hoo een wa 0A | Fla, DEFG Y 
to T, 

ne Fe nh ſide 


\adde them pier 


Example, * 
40,and the breadth thereof ſhall bee IO. which 


Letthe fide A ,by goan 
multiplied toget 
geometrical! ſquare anſwerable 
- the other long andac 


2.400. —_ root whercof is 20. the fide of the 


OD 


t if you take the content 
from the whole, extta& 
Inj _ he; 

hs toget 
a brnhug Le neentofths arkerſa. 920, whole ſquarc 
being extracted , is y 920+ and neere rationall 30: which is the ſide 


ofa if SIIEEEY op the "_ uares, and is th 
axons MT elk 
4 at SEV 115 3G? 0111) $7.36 4 | 
as Oy... LOL : Lv 


Ee there be a i a triangle, and circle to be added together; firlk 
122 reduce them into one form&g auld then I Fvn as before. 
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Example. 

LetAB CD, be the ſquare, E F G, the triangle,and M O N, the circle, 
I reduce the triangle firſt into a long ſquare, and then I finde the meance 
proportion betyycene the two fides, which is the fide of a geometrical! 
ſquare equallto therriangle; then I finde the ſquare anſwerable to the 
arcle by a former propelition, which having done, I make the right an- 
glePQR, and (er off the fide of the ſquare ABCD, from Q toP. and 
the ſide ofthe ſquare K L, 1 ſer off from Qto T,' cheri I drayy the line 
P T, <quall to'thoſe rwo ſquarcs, then'T ſee off thati line, namely from 
Que V. and alſo the line MO, (rhe fide ofthe other ſquare) from Q to 
W, and drawthelineV W, which is the {ide of the ſquare X Y ZO, 
and isequal[ ro thethree former figures which wastequired to be done, 

Fs Arithmetically. 

Firft I finde the content of each ofthem ſcverally, then adde all thoſe 
contents together, andthe produR ſhall bethe rorall ro che demand, the 
ſquare root of which ſumme being extraRed, ſhall be the ſide ofthe ge. 
ometricall ſquare, containing the ſame quantity of all the other; 

Example. 

Let che fide of the ſquare A B, be 20. then is the content 400. likewiſe 

thetriangle E F G, being reduced, the (ide of his ſquare is found to bee 
... 1, whole contentis 196, and the circle M O N, being likewiſe reduced, 
the fide of his fquarc is 13. which produceth for the content, x69. theſe 
* three ſummeg being added fa.q65.whioſe ſquare root being extracted is 
» 765. andis neere rationall 27 ; for thefide ofthe ſquare VV X, which 
1s cquall rothethree other figures. 


| Prob. 42. | 
A general way for adding all ſorts of figures whether 
regular or irregular. 
| #ay-ury begiven whatirregular figure you pleaſe, you ſhall firſt draw 


t forth intotriangles, and then -- pag this;(that the meage proper- 
3 tion 


chat) ls the ſide of a | geos 
6957 reduced them, 

according as T bave formerly = 
gs ion geometrical, 


SubftraQion is a taking of the leſſer figure from a oreater, and topive 
= remainder i inthe third figure. 


Prob. 43* 
How to ſubſtraft one line from another, and ro give the 
remainder in 4 third. 

| LES and B begiven to ſubſtrat ones! out A —TID 
is LEES r, whichiz«. for'6 ated Cs 
from Is. there reſts 4. ſo the two lines BC, are, cquallto A which was 
vo__ to be done. 

Prob. 44. 


Tojuſeat CE » andro give the remainder 


Pons Gai eX- 
wro-7 np atk that poinerothe right angle Ee Nike 
third -linc, or the fide ofa ſquare remaining. _ _ 


gre, E F' GH, thelefſerto be ſubſ 
2 ſa. 
oe. rage MND, ſer off the Gde 
then th 
Compile (och of che gregeer ſquare, A By 1 tabs ab id 


Brand ſecing one foot of the Compaſles i in the point T, and 


with 


{> x : : <7" a . 


—_— — 9 —— 
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a1 


with theother foot Iinterſethe poineQſp the diſtancefrom O to Q is 


the fide of the ſquare TK L C which is theremoyner,the leſſer ſquare be» 
ing ſubftraed which was required to be done. 


Arithmetically. 


Square the fide of each Figure;ſubſtraQingthe ſquare of the leſſer from 
the ſquare of the greater , and of the remayner exeradt the ſquare Root, 
which anſwers your demand. 


Example. 


Letthe fide of the greater ſquare AB be20 , which multiplyed in it 
{elſe fa. 400, and ler the ſide of the Iefler ſquare EF þe twelge, which 
ſquared fa. 1 44 and being ſubſtratted from 40s, the greater ſqyares reſts 
256 whole ſquare RootextraQedis ſixteenfor the ſide of the remayting 
ſquare, whichis I K, which was required. 


Prob. 45. 


Another way for working of the ſame. 


ON the length of che longeſt ſquare deſcribe an arch , and let that 

line be the diameter of the ſemicircle, then open your compaſles 

toto the leſſer fide, and (erting one foot of them a@ the end ofthe diamc- 

ter with the gther cue thereby, and from that paine of ineerſeRionto the 

ether end of. the diamerer draw line which (hall be. the ;of the 

rote , or the {ide of a ſquarc remayning , the other being ſub- 
raed. 


Example. 


[= A Bbce the fide of-thegrca- 
ter ſquarc, ppen your compaſles C 
. tothe ſemidlameter of thee line, and 
deferibethe ſergicircle A GB, then 
open your compaſles to the bredth 
ot the ſquare to bee ſubſtrafted, A . B 
and ſet it off fromB to C, then _ 
draw the line A C which is the ſide of the third ſquare or remayner, 
which was required. 
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Preb.. 46. 
To ſubſiraF one (ircle from another. 


Ec Aand B be two circles, 
| the ſition isto ſub- 


t the lefler from the 
doc this and the like, I 
doe as to the ſquare, that is, I ſee 
off the diameter of the leſſer circle 
B from the end ofthe greater dig- 

HS _, meter tothe point E,which is the 

_ iaterſeion of the arch, then [ 

—w Pe theline E G, which is the dntinieral a third circle containing the 
was required. 


Arithmetically, 
_ the diameter of each circle, ſubſtraQingthe leſſerſquare from 


oe arte be revue quare Root of the remayne, which ſhall be 


Example. 


Lend eneredithe circle be 20 his ſquareis 400, alfothe 
inmmeraf he lefle ba) ts fiſteene whole ſquare is 225, __ 

ſubtraQudfrom goorthegreater ſquare , reſts 195. The ſquarc Roote 
' whereof is 175, neeterationall 13 5, which {the dienicter of hott. 
mayning circle. 


Prob. 47. 
To ſubitraft atriangle from a Jquare. 


[ft, reduce your iangle into a long ſquare, then reduce that | 
EEES: of y your Lt _— 
| Jamey a ſquare to ſubſtca « is perfor 
© med ar howerh, 
| Example. 
Let ABCDbeaſquare from E 
which 1 would ſi the 4 B 
triangle EFG , firſt I reduce 
the triangleinto the _ E. 
GH, Fre RR 
M N - H 
gee meth ND C, | 
7 426 C : TEF £ 6 


Bon rei DtoN 


" , ny LF _ _ * 
\ : OE {an - 


® 


_— 


l p >” Þ 
- 
F — __ 4 : A - 
% 3-4. C eV 
Fn : If > +»*£ 4 
* WY. * i.” 


"2 & 'E | f 
er % , 
DJ 4 F 
G o FS vv . D 
| WF | PU). 
| ——_—— —— —_— 
— 


—Ifrom Cto M, anddraw theline M N , ſothat the ſquare CDNM 
' is the long ſquare an{werable tothe triangle given, which beingſobſtra- 
| Ke from the ſquare A B C D, leave theſquare 4. B MN, which wasre- 
=o MF A 


- Arithmetically. 


Caſt vp the content of the ſquare, andcaſtupalſothe content of the 
Triangle, which having done, ſabſtraQrhe content of the Triangle from 


the content of the ſquare, the remayneris your deace. 
Example. 


Let the fide of the ſquare A Bbeten , the whole content whereof is 
100, and lettheſidesot the Triangle EFand F G be fix, then thecon- 
rent of it will be found to be eightcene, which ſubſtraed from 1oo, reſts 


78, which was requircd. 


Prob. 48. 

To. ſubſtrad «lang ſquare fro « triangle gives. 

"_ gs which 1 wopſdſybſtraRthe long ſquar 
a . 


Koei RG fe gh mk Lag andy nas 
oirig ptopoſit 8 


ion tobe L D, which line I draw'parallel to A C which is 
P, and cutteth the line A Bin Q » @ hyve you the Triangle A COe- 
quall tothe long wy given, which being ſubſtraced from the Trian- 


gle A B C,then refla3hg-Tripugha' $4 BO, which was required. 


C 
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Of Multiplication. _ 
IM Vfplication in Geometric, is nothing 


=makea ſquare, wholearcais called t 
cation. 


ele , then of [lines given to 
he produd of the Multipli. 


Of two lines givento make a ſquare by Multiplication. 


- 


FT. Etthe inc A.B begiven tobe,q___ 40 W* 5 

£ - Ei —— 

| area or 2 — is theproduR re- - 
zuired , and ſo much for Multi-20 rea 89 FE 
E | E— —0 Þ 
R_ OX —_— 

Of Diviſion. 
——; onepioent manner , firſt. reduce 


another 
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To divitle one long /quare by 
ven the 


EFG Hintoalong 
f whoſe (ideis AB, 
and I find it to be K Exthen 
I-meaſure ti: h in 
chefide E D,and I find itto 


| | CNET | £1) 


Q 


s 


'M 


STS". oO © = 


therein five times. 


Proporiton. 


Prab. 52: 


L * AB C bethree lines given, and lee 


drawne, then isthe line A ſer from Dto1, © 
and the line Bis fer from D ro K, chen is the 
line I K drawne, aftcrward I ler the line C 
fromDroG , and by thepoint G is alinc 
drawne parallel co I K, which cuttcth the o- 
ther {ide ofthe angle in H, and fo the line G 
H is found to be the fourth linc in proporti- 
on, and as the line A is tothe line B, fo is the 
line Cto theline G H, which was required 
to be done. 


To divide 4 Circle by a triangle. 


the propoſition be to finda fourth in, 


Et A beacircle gi. 
ven,and let thepro. 
poſition be to divide 
the ſame by the trian- 
glcB CD. Firſt, ler the 
Circle A be reduced in. 
toa ſquare, bythe19 
pr . on whoſe de | 
is found G H,and foG 

HIK is the ſquare 


— made cquall to _ circle , _—_ the x 
3 brought intoa lang ſquare, w DM 
P | Co rs BE Tt Gn Os. the 
| breadthof the long ſquare is alſo found to be 
K L ; OC, whichI ſcroff, in theſide of the ſquare 


from Hto I , which is found to be contained 


To performe the Rule of three , or the rule of 


He Rule of three is, of three numbers or three ſtraight ligcs given, to 
tind afourth in proportion , that is ſuch aline or number, that may 
bcare ſuch proportion torhe ſecond, as therhird doth to the firſt. 


Three lines being given to find a fourth in proportion, 
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proportion , firſt the angle DE F isy _——- 


\ 


\ 


D 


| Oreragrvam as in the performance of theſe Rules in this T reatiſe, and 
their demonſtrations,the power of linesis of greatuſe , you ſhall un- 


derſtand 
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7” TO 77 
****"—"Trfland whatthe power of lines is which by thethird definition of the . 
tenth Bookeof Beclide, is aides betiahuarerhereof, orany plaine6- 
| "i | - equall ro the ſquare thercof, s when che Ji 131n length ue, the 
IM ſquare 1525, ſotharthepower of lineis faid to be 25 , becauſe there 
5 will be 25 ſquares comained within the ſame. 


. 
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:: 5p ' To take any part of the power of aline. 
4. | - | 


*Ofind oft any part of the power of a line, is to findaline,, whereof 
>©* a ſFvarebeirig made, the ſuperficies thereof , ſhall beare the propor. 
"tion aligned to the fperficiesof a ſquare made of a line given,as the two 

otn texmes bears one to the other, therefore to takeany p_ or parts of 
- the power of a line, doc thus. On the line given deſcribe a ſemicircle, 

therddividethe diameter into as many equal! parts as the greater tearme 
IJ given containeth unites,” and on fo many parts as the lefſer terme contai- 
E” neth-unites, raiſe a perpendicular, tillit cur inthearchline, and noterhe 
 - ineerſeation in thearch line, for from that point to the end of the diame- 
er; where the part beganto be numbred , aline being drawne ſhall con- 
:raine the proportional! parts required. 


Example. 


Let A Cbealine given, now the 

E. queſtion is to find a line that (hall 
Xp bein power ;of the ſame. Firſt, on 
- the line A Cis deſcribed a ſemicir- 
BM cle, then is the ſame line divided in- 
to cight equall parts (according to 

the number of the greater terme gi- 

ven) and on five partsthereof (according to the lefler tearme given) is 

raiſed the perpendicular B D which curteth rhe circumference in B, then 

arethe lincs ABand B C drawne. Now for that, by the 31 propoſition 

Ln of thethird Bookeof Z#clide, the angle Bis aright angle; Thercfore by 
the33 Theoxreme of the firſt of the ſame, the lines A Band B C are equal 

in power tothe line 'A C.” Then for as much, as by the thirteenth of the 

fixth booke of Z=clide, the line B Dis a meane proportioa,betwixt A D 

nd DG. Therefore Iconclude,thatthe line A Bis; ofthe power of the 
line A C, andtheline BCis} of the power of thelinc AC, and in this 
manner you may take any partor parts of the power of aline , that: isa 
_ proportional! power given to findea lefle in any proportion re. 
quired. 


Gs 


ne? 1s bp duce + alef 
&, ſo to inlarge a line in 
ater proportiona power,and 
power bf a line : now the 


propofition ſhal be to make 8 line in power to aline given,ns 5 to 2. Now 
for that the ke pou of Wag. ti) 


> uri 
and 


ewice, and 3 D. 
EG 2 _ ighors | 


ſe, whoſe cot | 
berhe [engehof 04 Sogn ah 


and draw the third "line, LY <4 
which ſhall bee double in A _:; © 
wer tothe ſame line given; then take halfe the power of the line given, 


the _ ſition) before taught, and raiſe the perpendicular of that 
7 end of the i foaning and -then draw the line which 


len 
el ndeth cheright angles,which I conclude by the SK Theoreme of the 


laſt book of Eec/ide, to beare that ſuperficiall 
given, as 5 doth to 2, 


rtion to the line 


Example. 


Let AB, be FE line given, and let the copoſition be to inlarge a line, 
that ir may have ſuch propertian, tothe line given, as5 to a. Firſt ere& 
the perpendiclar r AD,cquall in lengtheo the line given, then deſcribe a 
ſemicircle on = _ iven,as AE B, then divide the line giveninto ewo 
equall parts midſt ereX the perpendicular E C, then draw 
the Graden = D B, which by the 47. of the firſt of Zuelide, is dou- 
ble in power to the line given, then with your Compaſſes take the length 
of E B, andere@theperpendicularon the line D B, of theſamelength as 
B F,and laſtly,draw theline D F,which ſhall have ſuch proportion to the 


line givenasFto a, 


Prob. 5s. 
To cvt off from atriangle any parts, as ,i,?\V&c. and with a line i/- 
ſuing out of any angle. 


T Ake 5,5, 3,0r what you pleaſe, of the fide oppoſite to the angle afkig. 
ned, and from thar point draw a line to the angleafligncd, (o ſhall you 
have a new triangle to retaine the parts required. 


Example 


> $0. Re 


aA : <Q. 0: RH 
s the-diſtance, frg D, ang 6: Ine 
D:beiog og A AD. the of the 
aleer i 1 given, 1 Jo) ich NAINCLY | oncaſt upthe 
_- ef: . M «1 IC <P y 4 ce 336. the; 
xercofSeipp ſupſitrafted PEG tip you dee 6d 6h: 
content ofthidgfanſle C A D, whichiwazsrequired. 
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then yay y the on) op- 
[- = albg- 
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thail out from the bne, to — new vingk, retaining the parts 


? y * - . 
# w þ % * + - F of 


T yp: ya rh Se: £ ; 
"1 Cn0ben talangle givall, ind ke the 1 jon -bee to cue off 
34 parts, with a live iſſuing from the angle C,and yore theline A B, 
and making CB, one of the fides of the new triangle: firſt the whole 


content is found to be 336: which having, procced thus, lct 84, bee the 
and 336 the deporminar, which beingaþrey abreviared thus, be 


J oo ro bezoft i contend Bgpeoched in all-tefp 
% as youdid inthe laſt pro youll} fade the triangle B C D, 
3 containing 84 parts of the A AB bC, which was required. 


Arithmetically. 


Firſt, the content or area ofitherriangle being found to containe 336. 
aqd the line A B, is 42. then ſay by the rule of proportion, as the whole 
iy arca 


” ar -, I C 


a ef Treatiſe of Geontetiy. 
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——C 


area is to 42. (oistheleſſer area $ 4- toa third number, which will bee 
found to be 10 5. in the ſame parallel, which ſct from Browards 4, itcn- 
deth in D, then drawthe line C D, andthe triangle B C D, doth con- 


taine $4 parts, the thing required, 


Prob. 57, "1 
To cut off from from a triangle *,;,;, or any other parts with a 
parallel io any of the fides aſdipned. 


Elrſt {quare one of the ſides-in which you-would have the parallel to 
.- cut, then worke thus by the rule of proportion, as: the greaterterme 
givenis tothe ſquare ofthac (ide, ſo is. the leſſer rerme. to a fourth .pum- 
ber, whoſe ſquare root being cxtradted, and ſet off in theſame line, pa. 
rallel —_ other fide, you (ball finde a triangle including the parts re- 
quired, | 


Example; 


Let A BC,beatrriatgle from 
whence is to be cut off with 
a line parallel ro AG, fo that 
BC, may bee one of the fides 
that the - parallel muſt cur; firſt 
deſcribe a ſemecircleon the line 
A B, then. divide the line A B, 
into five equall. parts, acccor- 
ding to the greater terme given, 

and one three ofchoſe, parts the 
leſſer ectme given, raiſe the per- 
pendicular D E, which cutteth 
thearch line in E,then draw the | 
line h E, and bebe eB B end from F draw a line pO toAC, 
which cottcth rhe line GB. in G, (o thetriangle F GB, is *. of thetrian- 
gle A BC, which was required, _ | 


©. 
- 
- 


TN  drithmeiically. - 
Squarethe fide CB, which .is 34. fa..2256, which multiplied by 2. 
fa. 3468. which divided by 5. the quoticnt is 694 : whoſe ſquare root 1$ 


y 693 x necre rationall 26 ; which is ſes from B towards C, and cndeth in 


G, from whichipoige draw aline parallel to A C, agdit,currerh the line 
AB,jh Fo ltr os F; of the whole kr RA the thihg rc- 
quired. Aﬀterthis manner yo mzy rednce any plot'into any proporti- 
on greateror leſſer at your pleaſure. Fn ROT Av 


- "2208, 


= _” 

oO Tomek ofunan fone naghs 10.4060% 
= | inarriangle all to the triangle given with a line 
_ -. oF _ Purillles one of the fides appointed. 


RE ſporeany ofthoſe ſides in which 


number multiply by 


eu produ@ by the arca of the 
root, anditſhew- 
, to make a new 


propoſition. 


Ee ATR mn 0 hole figar ſe pur kh goodene exrratideſeuare 
L:  —_ lake oftharſide of the tria 
ESREN | with afarcs found, worke 2s in the 
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le SEallel to the line A C,the 
: = » being efion & found 
rol 113 over forthe gu- 
Ls) ane an n 


© line AB, ror 
into thire equal 
of them, cre&the perpe mpetlicular DE, theo take the 
2, ant! ſer thefame fromB towards A, which endath 
inF, by which point, draw aline parallel to AC, Dr ONO BGF, 
dothcontaine 11% Which was required. 


Arithmetically. 


ont . 400. then ſay as is to 
_—_— . the of thatfide, ſois 112 «to1337: whoſe _— 

n raked, by 1335. necre rational! :1 ; : whichis the di aroma B to 
S G, ſoif you SN from'thac eat G, alle of ea toAC, SIE bave 
E ehetonge BP G which <pnaho 114, which was required. 


Jab lffer terme given, from thepreater,and with the remain- 
der warke J< before i I$ —_ gr 
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AT reatiſe of Geometry. 
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Example, 


Let the triangle A B C,be given, 
from whence ; isto becut offin a 
Trapezium: firſt, on C B, deſcribe 
a ſemicircle, then diuide C B, into 
five equall parts, and on three of 
them, from B, crc a perpendicu- 
lar DE, then ſetting one foor of 
your Compaſſes in B, extend the otherto E, which diſtance fer off from 
B, towards C, which cndethin F, by which point draw a line parallel 
to A C, fo I conclude the triangle G F B,to containe3of the whole,and 
conſequently thetrapezium A C F G,doth containe ; of the ſame, which 
was required. 


Arithmetically. 


Firſt, raking ; from the whole, the remainder will bce 3 then by th® 
rules afore taughr, make the triangle G F B, to containe ;. and then it fol” 
loweth, that the Trapezium A C F G, muſt containe ;. of the whole ri- 
angle, which wasrequired to be done. 


Prob. 60. 


To cut off from a ſquare any parts aſfigned, and to make theſe parts 
into a triangle, wherein you muſt note that the parts to be cut off 


may not exceed ' the ſquare, for if they be, then the remainder 
will be atriangle. 


O worke this, firſt draw a Dia- 
gonall line to the ſquare, that 
being done, the ſquare is reduced F 
into two right angled triangles, 
then may you from either of thoſe 
triangles, which is afhgned, cut off a 
any number of meaſures thercin 

- contained, by the rules concerning triangles afore going, either with a 
lincidſuing out of an angle,or with a linc parallel to any of the fides. 


Example, 


From the ſquare A B C D, letthere be cut | of his area, with a line pa- 
ralle] to the diagonall; firſt the diagonall B C, is drawne, then muſt you 
| horethe; of the wholcis ; of the halfe, therefore the proportion Rtandeth 
thus from thetriangle A C 8, let therebe cut £ with a line parallell to 
BC, which is found by the 57: propoſition to bee the triangle A E F, 
which is ; of the ſquare A B C D, the thing required; apainc, the {quarc 
GHIK, being found to be 4oo, [deſire to cut off 150. parts with a linc 
iſning ont ofthe angle K,and falling on G H. 
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T ke frond Part, conſiſting of the menſurati- 
= on of Geometricall Solids. 


— — —— 


Prob. 1. 
How to meaſure the Soliditic of the Cube. 


> Hecubc is a body compriſed of fixc ſquare ſuperfi- 
» cies being of 'cquall proportion , and is accounted 
\ one of the five regular bodies , being named of the 
Greeks Exaedrow, and is meaſured in manner fol. 
lowing: 

4, h Firſt having found the ſuperficiall content of ore 
DIGS;,;qm@& of the ſquares, by theq49 propoſition of the firſt 
3 book, and multiply that ſum by the fide of the ſquare,and that produceth 
2 the cube, otherwiſe multiply the fidein it ſelfe cubically , and it worketh 
=_—_—- the ſame effeQ. i | 


ow ESI. 
DAL ICS: Rata. 
”. 


Example, 


Letthe cube ABC D be givento bee mea= _ 
ſured, the fides whereof ſhall be fiveinches, the I. 
ſquare'whercof is found to be 25 inches,and that s =. 
againe multiplyed by the ſide or root, produceth 
125, which is the content of the cube in inches, 5| 125 - 
which was required. 


Prob. 2. 
How to meaſure the Craſsitude of an Oblonge. 


His is performed almoſt with.he ſame: facilitic as the precedent, 

BY forif you multiply any of the ſuperficics terminating the ſame 

Lag, agure, by one of the fides which falleth on the ſaid ſuperficics at 
right angles, it giveth the content required. * 


Example. 


— a 
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A Treatiſeof Geametry. | 


Example. 


Let the ſolide Oblonge bee EF GH, the (ide =/ 
of which E Fis fix inches,and the ſides F G is foure | 
inches, which multiplycd together fa. 24.thar mul. 
tiplyed by the length, which ts eleven inches, fa.204 U 
for the ſoliditic of rhat figure. 


Prob. 3- 
How to meaſure a Retangular figure being hollow, 


= Figure is meaſured as the former , only the lefle ſollid muſt be 
ſubſtraRed from the greater, which leaves the righecontenr. 


E xample. 


Ler'the ſquare which is given beQRST, the >_>, 
breadth of Q'R being eight foot, and thelength = _5.—, 5 
R S being ten foot, the heigth ſeven foot, and Ice </ === // 17 


the breadth of the intrinſique of the concavitie V £ ** 7 1 

X be foure,the length X Y ,fix foor,& of the ſame 7 = 
height with the reſt. Firſt, I meaſure the whole?] 293 » 
asaſolid , ſaying,ten byecight makes 8o, that a- E 


paine by ſeven makes 560, afterward I meaſure ———— 

the concave as a ſolid, ſaying, fixe by foure is 24, 

which multiplycd by ſeven, produceth 168, which I ſubſtraR out of the 
whole content, and the remayne is your deſire. 


Prob. 4+ 


How to find ont the Craſsitude or Solid content of 
a Cillinder. 


Firſt find out the diameter, and by the 23 propoſition of the firſt book 


find out the ſuperficial content -of the circle, chat done, multiply that 
ſummeby the length, gives your deſire. ; 


Example. 


— — —— CPE... ae  m—_—_— oo 


Prob. 5. 
#0 meaſure the trilaterall figure called the Priſma. 


iſmaistermigatcd with two <quall and equilaterall Triangles 
*h bring meaſured byche 21 Propoſition of the firſt booke , and 
feiptyed inthe length, giveth the ſoliditic of the ſame. 


that fume mu 


Example. | 


3 Let the given to be meaſured be D EF,which 
3 is terminated with two equilateral! Triangles,the (ides 
= whereof -arcfound to befix jnches, and bythe a1 Pro- 
poſition of the firſt, the ſyperſicies will be x54, which 
3 | iplyed in the lengthE F, which is 12 fa. 1893 for 
 - the whole content. 


Prob. 6. 
How to find the ſolid content of a Priſma Trapexinm. 
is terminated with two cquall Trapezians, ſo that findin 
3 = ti1& content of the Trapezium' by the 33 Propoſition of the fir 
_ books, and that ſunime by che length , gives the ſoliditic of 


the whole. 


Let the Preſma Trapezium given be- G HI , the 

Tcspeziums , equall ro each 
the lefler (ide three, 
thereof is «i, 
rapezium will bee 


Prob. 7. 
To find out the (raſsitude or ſolid content of an 
Emagonal, figure. 


| Sin the ue ſo inthis youmuſt oh pd outthe =; ys” et 
ent Exagon, comprehen figure, w ti 
in the length giveth the ſoliditic. 


Ex «mple P 


Let the Figure given bee KLM , the hdght 


whereof ſhall be 16 foot, andthe fides of the Exa- 
gon ſhall be ſix foot, then will the jes of this 
Exagon, bee found by the 34 of the firſt to bee 93 ;, 


which muttiplyed in the | which is 16 fa. 149 
7 ;for the ſolidcontent of the Hexagon which was 
required. 


Prob. 8. 
How to meaſure the ſolid content of a concave Cillinder. 

| Irſt meafure the whole as a ſolid Cilliader, by the fourth propo- 

fition of this booke,likewiſe menfure the concave as alolid , which 

ſubſtra& from the whole, leavesthe content required, 


«In, ov tp Aa, 


ve Cillincer g iven n bee RST, 'the 
jeeriony bel - <5 hes ; andzbe- 
> op _—_ oy el Dail {x inches, R | 
WAKDCE TEN INCNE zby the2z * 
abkethe foperfici lt contene 
Kbeh pr: leſſer c Eilean 
carer 62 = bv.tervt 
ew leply 23: "Ie> nn] 
aX , F_ ſubſtraQed from the whole 
bY$3 :, which is the ſolid content orbicy. 
zeoncavecillinder required, and after this manner may you mea- 
of th aforegoing Figuree being concavous, or hollow. 


TY ©1192 d\\Wps rob. BY WJ; 'y 
_ i the oli ohne of a Cone. 


ing | | fuperficis of the baſe, byſi 
Cone, - every; Canc 
ball cadbeing a of equal height. 


> 
FIN ; 
” 


Langer ABC. the To where 


of AG "tk plamete 
4D 
ze peletidicu 1s manner, 
Jar Ge ical, pride which is here thir- | 


of ikewiſe ſquare * the diameter , which 
is ff & 20 snen ſubſtraQ thelefler ſquare fromthe 
reater,f® 144, whole ſquare Root being extracted 


, greater 
is twelve, the length of the per "required, _ after this man- 
ner arc idall Fig 
i ow wy, \ qo 2 n 1 \v I} > SATKE!S 


Prob. 10: 
20 ed , »5hgil! 


"& bilol r 28 2.0513 s M13: & a | 


devon Spb 7) ya 
N = H1Y2yE I along; 201 c: py $! ant. om 
*His is Ty diameter , which muſtiplyed by eleven, 
_ anddivided by 1, I the ſolid content, for cvery cube is in pro. 


portion to his Spheare, as 21 tocleven , cyery plobe is to- his cube 
as eleven to2r. 


UI 


Example 


is aglobe whole digmeter js fourtcene 
7 tid: x ctafhrude of 


oil, thit 
is 1437 ; the loliditie required, to findethe (u. 
ficiall content of any Spheare is only multi. 


lying the diaingeter by the circumference in this 
CR el being fourtcene, thecire 


 cumferenceis forty foure, which multiplyed in each other, produce 616 
the ſuperficidll conrentoFthe Spheare required. | 


The third Part , contayning divers and ſundry 
wayes for meaſuring Altitudes, T_ongitudes, and 
Profundities,alwell inacceſsible as acceſsible,ſome 


performed Geometrically,ſome Arichmetically, 
add other Mechanically,and firſt tor meaſuring 


of Altitades. 


The forme of the Geometrical ſquareywith the uſe of it, which 
ſerves for meaſuring of Altitudes, Longitudes 
and Profunaities, 


ſide of the (quare muſt alwayes ſtand parallel ro the Horizon , and 

likeFRYonreyomet come eſt rovhetemive, on which the Index 
playcth, if you meauir/irk.a elndexdaueit you meaſure with a 
Thred and Plummer which will alwayes hang perpendicular to the 
Hortzogihen ie witt'by comrary /cbpt Lupproove of the! Geomerric: 
oe belh he Ti dee; wha phnome pct 
f thiek i@fors, fir becauſe the Square myy be ſer on any Horizon 
plane, Wiiciethie othercomorandfecondly; becauſe rhehofding of the 

dt emer belo/ſendy burir wit cmſtfarnc crrour,- 21d d 
reaſon is in regard that this may beuſed as a Quadrant ar plegſure , and 
laſtly this may be uſed flat when that with a plummet and thred cannor, 
wherefore I approve this as the beſt; For the grounds of this inſtrument 
it is taken from the fourth propoſition of the fixth booke of Zxclide, 
where heſfayes, thas of equiangicd Triangles , the fides which arc abour 
the 2ngleSare proportionall, wherefore I will not ſtand upon that, only T 
will lay downe the forme of the inſtrument in the Diagram or Figure 
following, and then will come to ſhew the uſe or application of ir. 


The 


JT: meaſuring with the Geometticall {quare it is to be noted, {that one 


rEL ad OO. 
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The u{6 of the 


oprecr 
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' Let there bea tower, whoſe hei it is required, wh'ch ſhall bee A B, - 
and the diſtance from the bale to my ſtation, BC, being 100 yards: ro 
worke this, I place ny inſtrutcne, with the fide whereon the index 1y- 


llel to the horizon, moving the index upward, till it cat in 40 
wr” of verſed ſhadow, that bei Gone, Thy 6s Go the whole Gde ighs 


20.40. theparts cut,ſo is 100 yards, the diftance B C, to 664. which is 
the height required, namely A B, bur ifit fall in yo parts of. right (ba- 
dow, then 1 ſay a5 40 theſidecut is unto 60 the whole (ide, {o is the dl- 
ſtance DB, 44.to the height A B, 66; the thing required. 


ſquare to finds the beight df any Tower 

being inacceſiable, 7 

]F you would rake the altirade of atiy Tower, Wall, or other cdifice 
which is unapproachable, cicher in regard of the cnemy lying be- 

eweene, or by the hinderance of ſome River or Ditch, you (hall proceed 


as followerh. Firſt, approach to the neareſt and moſt convenicne place 
for your purpoſe, where placing your inſtrument, and obſerving the 


| By the Gromttrical 


cut in yoor ſquare, you muſt kwardin a ſtrair line, ac- 
—. to the commodiouſneſle ofthe a yore 2 ſecond obſer- 


vation, noting likewiſe the parts cut in your ſquare, which will be cither 
on the right.ox verſed ſhadew : ifthiey fall:both on the. verſed. ſhadow, 


(which moſt often dot D, of many impeachments)you 

Tay by the parts cut, and ſubſtrat 

by, the remainder, dividethe. 

tatiens, to that adde the height 
1 Exanuple. ' | 


Let the height be A B, which cannot be approached in regard of ſore 
river, firſt | make choice of a place to ſet my inſtrument, which is H, | 
then raiſing the index untill 1 ſeethe top of the tower thorow my ſights, £4 
I note the partscut, which is 45 - verſed (hadow, then falling backe in 4 


wage. 


« EE 0 | - : lo 
ti 4 
"ex, 4 I K) » 


h r 1 divide the terreſtiall difference 'of my 
0. 3nd the quotient is 1 5. to which adding the height 
y | inane being fiuc foot, the whole will bee fixtecne 
$ and two foot for the height of the tower, AB. 


Hi Otherwiſe. | 


lefler number of from che greater, and by the remain. 
the ſide of the ſquare, aud that produ pt in the firſt 
place le of threc, the produ@ of the parts multiplied together 
inthe lecordplace andthe diſtance of the two ſtations inthethic . 


4 RE. Example. . 


Taezo te 45. the remainder is 15. which multi plied-by the fide 
ol the which is 60-fa. 900- which produ& put inthe firſt place, 
4474 30, f.3g50- for the 
which is tcnneyards for the 


i” 


E- third, ſothe rule tandeth thus 
= . ASSOUIAAP ml 
* » *:19 ' T0 ry 
| | | ——_—_— p 114. 5 
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I demand, and is the height 
a ot 1» 
| when tbe parts cut fat the + 
dow. . 


=_— diſtance 
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A Treatiſeaf Geomeny. 


Example. 


Let A B,be the height re- 
quired, and let the parts cut 
be 30 and 55. of right (ha- 
dow, ſubſtrat the leſſer 
from the greater, the re- 
mainder is 25. which (hall 
be pur in the firſt place in 
the rule of three, 'the ſide of 
the ſquare&bcing 60.in the ——— { A: 
ſecond, and the diſtance be- D C A. 
rweenethe two ſtations which is x0. ſhall bee the third, ſo the rule ſtan- 
derh thus; as the difference of parts cutis to the whole ſide, ſo is the dif- 
ference of ſtations to the height required, or thus, | 
As 25 to 60. fo 1010-24, 
. IO 
x9 — 
S ,". -. 009 þ 
S599 (24 | 
255 
z 


How to take an altitude bythe ſquare, when the parts cut are 
| of different ſhadowes, 


F* the parts cut in thenearcſt ſation,be of right ſhadow,and the fartheſt 
be of contrary ſhadow, they ſhall be both reduced to one ſhadow, ateer 
| this manner ſquare the whole ſide, which is 60. and deuide that produ&t 
by the parts, cut off the verſed ſhadow, and the quotient (hall give the 
right ſhadow, that being done, lubſtra& theleſſer ſhadow from the grea- 
| tcr, and the remainder ſhall be the firſt place in the rule of three, the di- 


ſtance betweene the two ations ſhall be the ſecond, and the fide of the 
ſquare the third. 


Example. 


Let the parts of right and verſed ſhadow be both 3o, and I delire to 
bring them to be both right; firſt I ſquare the whole ſide, which here is 
60. fa. 3 600. that product I devide by the parts cut of verſed ſhadow, 
which is 30. the quotient is 120. from which ſubſtraRing 30. the leſſer 
right ſhadow, the remainder is go. for my firſt rerme, the diftance be« 
tweene my two ſtations being 21. is the ſecond terme, and the fide ofthe 
ſquare the third, for the rule ſtandeth thus, | 


As g9isto21, fois 60to 14; \'2 
60 4 
6'© CHETTAEIRGINCII: ac xa 
x6 (14 1260 
995 


Otherwiſe 
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Hehe hadowr, arc 30. and the fartheſt diſtane as much of verſed ſha- 
low; the difference betweene the gwo: fiations being 2 1. multiply the 


wi.the diffe 
_ © part{@ut in themſelves, fa. g00. ſubſieaRhat produc from the ſquare 
of the whole fide, which is 3600-the remainder will be 2 700.which (hal 
be put in the firſt place in the rule of three, the produ& of the multipli- 
catiun of rhe parts, cut ofthe verſed ſhadow 'by the fide of the ſquare 


which is 1800. {ball beput in the ſecond place, and the diſtance berween 

the two Rations being 2 1. ſhall be the third place,the rule Ktandeth thus, 

As 2700is to 1800.ſois 21to 14. 
21 


P 
EOS OHH . 
I 800. 272808 (14 
3600 _ £7700 
(-4 


3 7809; 
To take the beight of a Tower or Caſile,flanding on a bil. 


Ls performe this, you mult firſt rake the height of the hill, at two ſta- 

tions, as a thinginaccelhble, & after tbe ſame manner rakethe heighe 
ofthe tower and the hill rogether, which being done, ſubiraRt the 
_— of the hill fromthe whole, the” remainder will bee the height of 
the rower. 


Example, : 

Lerthere be the hill E F, on the top of which is ere&cd the Tower 

F G, ict placing your av rp at H, obſerve the altitude of the hill 
F, and nogethe parts cut in the ſquare, which arc 60. that done, goc 
backetothe poine K endrbere dehere make obſervation, which is found 
tobe 40: that being done, dividerhe fideofthe ſquare by the parts cur 
ſever ally, and ſubſtra& che leſler quotient fromthe greater, and by that 
whichreſts which is 5,devide the ftationary diſtance, whichis,20 yards, 
the quotient will be 40 yards, for the height ofthe-hill E F. Now ſccing 
. KHiyo FE, is in proportion as ; to 1. In doubling the one and the other, 
the proportion ſhall be as 1 to 2. by the fifteenth proportion of the 
fifth of Eechde, ſothat K H, being 20 F E, ſhall be 40. 


And 


A Treatiſeof Gromerry. 


And conſequently 
to have the height 
E G,you muſt follow 

the precedent cules 
by taking two obſer. 
vations, the firſt be- 
ing at the point M, 
the ſecond at O, _ <7 
which parts cut, are LANEY 
35 and 3o. devide 

them ſeverally as before, the fide of the ſquare, by the faid parts, and 
ſubſtra& the leſſer quotient from the greater, and by that which re- 
maines, which 1s ; devide the ſtationarie diſtance O M, which is cigh- 
reene yards, and you ſhall have for the quotient, fifty foure yards, the 
height E G, from which ſubſtraQing the height of the hill E F, whichis 
forty, the remainder will be fourtecne yards, the height of the tower, 
F G, which was required. 


How to meaſure all ſorts of profundities by the ſaid ſquare. 


| þo meaſuring all ſorts of profundi- 
ties,the ſquare muſt be placed cogtra- 
ry to the aforeſaid order uſed in taking 
ofaltitudes, that is the fide devidedin 
the ſquare, muſt be turned downwards, 
whereas before it was upermoſt,to take 
the profundity or deprh of a Well, . 
place your ſquare on the top, ſo that it 
may ſtand horizontall, and likewiſc 
that fide next your eye may bee e<quall 
with the fide of the Orifice of the 
Wecll,then move the index;till through 

the ſights you ſee the bocrome of the 
Well on the oppoſite fide to your 
ſquare, that done, obſerve the parts 

cut in the ſquare,which will be of righe 
ſhadow, and the rule will ſtand thus : 

as the parts cut are to the whole fideo 

is the diameter of the Orifice to the 
depth of the Well, . F 
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. heigheofthecye from the baſe, ſois the whole fide of the ſquare to the 
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a place for my ſtation, whete ſanding on 2 banke, I obſerve the fuperfi- 
6 of the wer on chin | fide ofthe River, and nownfaoans is 


Example. 
neter ofthe Well be two yards, and the parts cut being 


4 is to 6o-ſfois2to 5. 
GE ..2 
220 
- 2 #29 (5s 
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Sothe depth found, will be five yards which was required. 
How to take a diſtance by the ſaid ſquare. 


Nrhis caſe the ſquare muſt be held as in the foregoing chapter of ta- 
Vings profunditude;, but note, that this ſerues but for a ſhort diſtance, 
wherefore place your inſtrument as high as you can from the horizontall 
line of your bale co be meaſured; that being done, move your index till 
you ſce the'extreame = of the horizontall diſtance at the baſe, and 
note the parts cut in the ſquare, which will be in the verſed ſhadow,then 


the ion will bce thus, as the parts cut is to the perpendicular 
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. pimple 
there be a River, whole bredth I defire to know, I make choice of 


|; 
: 


Lex 


I finde ro be46.then I meaſurctheperpendicular height from 
Sri water, and I finde itto be ighe fooe, ſol 
ſay as 40 is to 66, ſo is & to 12. which isthe bredth of the River required. 


How 
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A T reatiſe of Geometry. 


How to performe the ſame bythe Quadrant, which t wrought 


by the ſquare, and firſs for raking the altirnde of a 
Toure baving the diſtance given. 


N meaſuring by the Quadrant placed on your ſquare, you are to hold it 
in all reſpeRs, as you held it meaſuring with the ſquare, ſo that having 
made choice of a ſtation, place your inſtrument, as I have ſhewed you 
for taking an altitude , moving the index till you ſee the top of that you 
deſire tomeaſure; then obſerverthe degrees cut in the Quadrant, which 
being found, the Rale ſtands thus. As ſine complement of the alritude is 
tothe diſtance, ſo is the right ſine to the alticude required, 


Example. 
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"Letthere be a Towre whoſe height is required; namely A B, and the 


Z - diſtance given BC being a 100 yards, I make my ſtation at C, obſerving 


with my Quadrant the degrees of altitude, whict1 finde to be thirty de- 
grees; whoſe complement to ninety , or Radius is fixty degrees, then I 


fay thus 3  . > | 
As Sine complement the altitude which is;60 deg.Co. Ar.,0624694 
is to the ſtde given, which is 100———2, 0000000 
Sois the right Sine 30 degrees, 9, 6989700 
"I "WEASWEI 
(59H (i. x, 761439 
the height required namely A B. | _— 


To find the Altitude of a Towre or Caſtle being inacceſsille, 
by the Quadrant. 


Aving made choice of a place for your firſt ation, obſerve the 


HE= of altitude'cut in the Quadrant , then going backeten 
paces or yards make another obſervation , and note the degrees 


cut, that being done you have a Triangle,in which is given the 
angles 


_ oli or de iatians! v | liter i$to the 
| 'Hepothenuſall in the firſt 


a 


hick = c nd cefcnd' worke will be thus. 
zpr the wholeSine 


| go degrees, is tothe 
Sir of the firſt obſer1 - tothe altitude requit 
+ Sol - Zdwple 


Let the Towre whoſe height is Pod beAB, I make choice of a 
place for my firſt ſtation ar - = ſebleveby my Quadravr, and find 
the altieude to be 45 « gbeckwardn to D, I make another 
obſervation which 1 — __ fo have IintheTriaoglc A D 


which is ye 16:27 fa.162 that ſubſtra&d, 
from 180 gives x8 for the angle D A/C, which being done, 


TOR 18 degrees, 0 com.ar, 0,5g00176_ 


dS —_ I ,0000000 
Gordo. — — —9» 65 70468 


C thethree ;the obcuſe angle Cbeing the complement of 45 to 180 
bi h 


eo 14 4—— The Hipothenuſall AC— 


The ſecond operation. 
AzRadius Si. 90,—— —_— 
To!AC 14, - m———}, 1670644 
Sois SI——4 +3degrees, ——9,8494350 


Tao? fere — — __ =, 0163294 
which js the eight of ebe Tower 4 B. 


To find the Longignde or diftance of any place inacceſcible, 
by the: ant. * 


Vppoſen Cattle placed at A, whoſe diſtance I-defire to know in re: 
Sw of placing my Otdnance,to make a battcrie againſt the ſame, Firſt 
- T make choice of aconvenient place for my ſtation , 1 is B, where 


placing 


1-1670644 
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yy ingmy inſtrumen el bring ti the index to the edge or no degree in the 
Ra and ſerting igto ſomg noted placewbich is the point A,then] 
move about che indeximy 11 Randing quiet cill ] bring it tothe 


extreame part of the et done, Tobſervetheline B Cinwhich 
I meaſare outa hundred yards or at pleaſure , then bringing my inſtru- 
ment to the point C, I make that my ſecond ſtation, where I place my 
inſtrument, in ſuch manner that the edge (where the diviſion beginnes to 
be numbred, may be parallel to che line BC,curning about the index un. 
rill I fee the point A thorow the ſight , that done, I obſerve thedegrecs 
cut inthe Quadrant , and finde them to be ſeventy degrees, no minute , 


which I notc, and ſay thus : 
As {ine complementB C A ſeventy degrees no tninute , is to BCa 
hundred yards, fo is Si.ſeventy degreesto B A, thediftance required: 


AsSi 20 degrees 0,CoAr.————0,4659480 
isto100yards - ———2,0000000 
ſois Si, 70 degrees '0—— ——— 9,9929858 
toAB 2942 ——_— — 243889338 


OOT 


To meaſure a diftance at one ſtation in a Horizontal 


Vppoſe a Ca- 

Rleſtanding at 
F whoſediſtance 
I deſire to know, 
Firſt, I make 
choice of a place 
for my ſtation ar 
E, where placing 
my inſtrumene 
& high as I can, 
I make obſcrva- .. 
tion to that part * 
of the Caſtle 
' which is <quall 


= vn- 


of my cyc from the ground 
| che perpendicular height of 
Bike baſe; Þ isfi —_ deprees © to the diftance which is 
 ASSLCAB xo Co. Ar._—,75032 
T8108———— ,90309 
- 91 is$i,$0 Sg 9199335 | 


% de 20 | OG ——1,65676 
E-.. | + $6 har theitnceof the Towre A Bs 47 75; feet which was requi. 


To find the Profunditic of anyWell or Ditch by the 


_ _— 


is is wrought aſter Qhefame mantier as the aforegoing propoſition, 

' placingyour inſtrument, on the top of the Well, and obſerving 
cut, from the ſuperficies to the bottome, in the oppoſite ſi fide of 
Ditch, and meaſuring the breadth , the Rule ftandeth thus, - 
the angle cutis to the diameter of the Well, fois theſine 
nent tothe depth required. 


Example: 


| Let the,VWell whoſe depth I defirc 
IP to know, beE BGF, whoſe diameter 
 _ _ 4 two yards or ſix 

- by my ? Quadrant; I find the 
cut cd ewentic two degrees, I 
fo know the depth namely, EF, I lay, 


d A 
foot, an my 


- ' AsSi,22 degrees c0.ar,—0,426, 1] | 
” _btosfoot- _— -ondys 
; SoisSi. 78> — 4 


To 48, Byyn——— —_—_— — oof m_ 
 ſothatthe« depth of the Well namcly 
EF will be 14+ foot, which is five 


ff/'/ 
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Having ghe NOT FTIR given io find the Diagonal, of 


lengrbof a ſc aling Ladder. 
Aving found the ſides by the precedent Rules, ſquare cach ſide ſeve- 


rally , then adde thoſe tooprodudts, and from that ſumme cxtrat 
the ſquare Root, hgh ſhall be the Diagonall required. 


Example. 


Let the height of 
the Towre y Bbe 
- thirtic foot, and the +- 
diſtance fromthe 
of the Tower to my 
ſtation B C ſhall bee 
fortic, theſe two futns 
ſeverally ſquared pro» ' | 
duce 900 and 1600, {i 
which being added, CT - : 
fa,2 1 oowhoſe ſquare — ——_— — 
' Root being exeracted-/ 
is fiſtic , tbe Jengehvof the Ts EL or cr Ladder for that place 
which is theſide A ©. | 


Divers Atituis and ces 
Sonar frndi ro find che 4 oefper h 
ler on the plaine table. - 


WE Rulers whereby all concluſions on this inſirunacnt arc performed 
are divers,ſome yds them with Riandiog ſights, others with a ſemi- 


e with as [1 or cover clole tothe <dge; coyered with 

bife & board, bur thelaſt moſt commonly wo vr _ which 

I mean heete tb fpcakef, Fit t having got, got the-Harizontall diftance to 
thi: baſe, Theadeons eof the ſanding pon: the btgimtiing of 
rmhacere "arid c ae gt on ſo mapy diviliont arare the di- 
Fance rothe ba | tha done, place parallel! co the Horizon, which 
isdone bya plammetj pla —_ of Ca Riler, and having ſet the 


Ruleron the Wen afer ths gee onthe further Gght at forne even 


the vppex cad, notethe parts whiereon it tan- 
deth, then bribg CHANT fighe 20 you, cill Gl through: the hole 
thereof, and Hep pins head i pour: (eb vane You ſeethetopof the al. 
ritade, andchere note the parts cut by the edge of that vane, which parrs 
taken from thoſe wp Io aich farther vane hendeth., leaveth a nymber 
which ſha!i becquall tothe height required above:the levelloſyonreye, 
_ remdve thene neezer vane up agane, tiltharow-rthe hole thereof and 
ta headon the farther vane, you ſecthe bale ofthe aldtude and note 
e parts cut for the parts whereon the farther vane ſtandeth raken our 
of 


ſer the eee vane bee bdaghe dd 


,and the int L oe wks 
Forbes Sarey'j which ik 


= 
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pr 


vg 
& i, Ition of the firſt of 
ogor fling upon,or from oneline are 
Hlelto theline IA, and therefore 
' demonſtration of 1 
Jn Gems, 
Tp rt 


ri0hs , though all 
tion , wherelore 


y 
ixitie- rowy I will ſhew youin the nexr 
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oA Treatiſe # eometry. 


Totake an angle of altitude by the degrees ſ#t onthe Rul-#. 


Fil having placed che&'table parallcl ro the borizon, by the former 

pogo, then ſer the ſight ngxx your eyc op go degrees, and tho 
other from your eyc on 45 degrees, and fer the farther vane on the be- 
ginning of degrees: the. is there double regard co bee had, viz whethee 
the quantity of the angle be lefle or more then 45 degrees, if leſſez bring 
downe theVane on the neerer fight, till through the hole thereof, and 
the pinnes head of the farther Vane, you ſee the thing defired, then the 
' degrees cut by that Vane, ſhewerh che quantiry of the angle. 

Bur if end mer of the angle be greater then 45 degiees,then let the 
Vane on the ſight next your eye, be placed ar 45 degrees, the ſight Niil 
ſtanding on 90 degrecs, and ſeefthe Vane of the farther ſight ſtand on 
_ the beginning of degrees as before, then move forward the farther fight, 

till chroagh the fight of the nearer, and pinnes head of the farther,you ſee 
cherhing defired, and then the parts cut by the ſight on the {ide of the 
ruler, ſheweth the degrees anſwering to the quantity of the angle. 

| Example. . 

Let thera þec the Towre A B,- whoſe height I deſire toknow, and 
would finde it by the angle of altitude: firſt having placed my inſtru- 
 mentand ſome, knowne diſtance, which I imagine 100 yards, I ſet my 

ruler which Idire&tothe &d, where ebſcrving by my eye, 
I findeirto be an angle under 45 degrees, ſo placing my ſights at go and 
45 degrees, I ſerthe farther Vanedmthebegianing of degrees,and move 
down the nearer Vane,till th thehole thereof, and the pins head of 
the other, I ſee the point A,which-done,I obſerve the degrees cut by rhe 
neerer Vane,and [ findethem to be 3v degrees, which is the angle requi- 
red, the rule then ſtands thus : 

- As fine complement theangle found is to the diſtance given, which is 
100, ſo isthe right line to the altitude required. 
Asfinc F AB, 6odeg. co. ar 06246 
"IstoI'K100 yards, 2, 00000 
Sois finc F 30 deg.  9,69897 


- {On - ==, 76143 
to 57 ::.« which is the height required, — AB... 
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any place _ £0 ano- 
a4 196 fations, 


36m x the diſt nc! ired.to. ADy. allgned 
iſtruwen fo hs rounds obſervation, there 
roy ſtation, being 2 convenient di. 

to bee at leaſt 1... of the required dis 
acute angles in [the DIY interlc» 
ing ,and your 

ndiog, mar what degree 


upon the card in the botrome. of 
& is robe had re unto all your ſecond Natign,, 


_ $0 phcng morals 59.0 pry el make a 


pon your ſfion, from 
RE ical boa pudtogs er why no que 

ſtation nc 5h? | 
your y diſtance, aiiJiti oy ine fromthe pointof your firſt (ta- 


tion, ſer offby ſome ſcale, the meafiited diſtance berweene the rwo ſtati- 
dns, and maketherca a” we ſtxtion. © Then take u pehe 


leaving amarke# your abdegryit tothe Soon ſte: 
non whe mum—_ Wen thar the pricko 
ſccon 


br ary" you = 
La we roy _ (boner "the 
ble _ mitke ib 


=” 4 
p- 
rx 
- Wa 
2 G 
— your ficl 
3% e fcrow faſt 
= fcrow faſt 
&y * 
aw : ” 
7 «, : : , 
Ft © I 
v 
eve. * 


&r kn: kd to the 


red 


ee tri berg the wes 
ſccond ſtation, draw 2 line TOY marke 


> fiſt line drawn, nicfaring: _—_ fine on the® 
ſame ſcale youmneaſurcd the other, and you (ball-finde theright diſtance 
_— and in gy m—_ wy you tgke ny horizontal! diſtance 


ne ory 
the oe 


quired, the place appointed for 
T1 being meafared forty y wp fſerirofffrom D 
herenD diſtance, rb. done, I draw the linc 
ne A B, and removing my inſtrument eo C, I 
towards B, drawing the line CB, from the 
;to;hc point 
FB; that. done, 


line DF qd tothe Fo >. 


the diſtance required and =) CE, 

is cqual to the li ich 

likewiſe meafured in 

be found go. the bed ps of this Sek from the fourth propofirion of 
thefixth of Fuchs. - * AL 


: fa ” 
A - 4» , 
- © > 
i <8 % . 
| . | I 
4 « " 
IB > % \ 
- __— *, . - 
s. . o +: o 
be. q | l 
ay by A * . 
_ : ” a LN - , ” . , 
pd G > z : 


At one ſtation or at 01 | 

. +” © diſtance berweenerwo defired markes. 

r T.Aving placed your tablcar any diſtance, firſt make a point tepreſen- 

&L L:in Ee fea, thind ctr poi draw &ling'ro each ſeuerall 

arte, Grrepdifirecis diſtance to cach:marke ſeverally, and ſet thoſe 

diſtances by the ſcale upon'thoſc two lines, ſerting each diſtance on his 

owne line; and fromthe extreame partof one, tothe extreame of the 0» 

ther, draw a line, which being meaſured on the ſame ſcale, will bee the 
right diſtance required. 


| Example. 
Let A B, bee two markes, whoſe di- 
ſtance one frons the other is require, the 
point C being the place of ſtanding, where 
I placing my inſtrument, Idraw the lines 
C6G,and CF, that done, I meaſure the 


-  &diſtances from my ſtation to cach marke, "S, 
and findethe one which is C 4A, 30. and | *BS }.\ 
the other CB, 44 :. which I ſer off by *\ 
ſome ſcale inthe lines CG, and CF, "B 


which I finde to bee in G and H, that 
done, I draw the line G H, which meaſured in the ſame ſcale, is found to 
be'26 ; thething required. | 


c—_— 


Divers mechanicall waies for finding the altitude 
or diſtance of any place deſired, and firſt for fin- 


ding the diſtance by the diagonall from the eye 
to the bale. 


| Howto take adiftance without any inſtrument, onely by the 
| brimme of the bat. 


” x Aving madechoiſe ofa place for your ſtation, cre& your body 
H:- ſtreight as you can, that done, pull downe the brimme of 
your hatuntill you ſce the baſe from the horizoneall line of your 

ſation, that done, turne your body about withour ſtirring your hat,and 
note where it curtcth in the ſame horizon, which being meaſured, will i 
be foundequall to the diſtance required, forthe body being the center, PTY I 


= 


and the brimme of the hat the circumference; and feeing all the lines 


drawne from the center to the circumference, are equall;it foHowerh 
that theſe muſt likewiſe be <quall quall;itfollowerh then 
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: How vw take a Hflimce ry a joys we 


"His differs not much from the other, for in ſtcad of your 


ns: 
ale oforzotthelimmes of per 


mes of your 


SY 


5 > hy 
I <424  "LILSEACEEE. 4 ' | 


ro "ZI anal; 


wo; $14 


againew 
(e. indT find &ittobeat C, t0 gr 
<7 is equall to the diſtance required, they being 


doth IEmicameters toa circle, = . | 
| Having 


Having the diſtance betweene two places, to finde the diſtance of 
each from any ſtation, performed by ſcale and Compaſſe. 


Ee there betwo trees which are diftant from cach other zo fopr, and I 

defire the Ntationary-diſtanceto each. _— made choice of a place 
for my ſtation, with iy Compaſſes in my han i erect my bod y exten» 
ding my arme outright, and open Ty 3 til} ſuch time as I ſce 
the centerofthe wet 1 14 interſeted by =—_ of the Compaſle, 
thatdone,1 meaſare the diſtance fr ny eye to the paints of the Compas, 
which I findeto betwo foot, and the rae Randerti thus; As the diſtance 
of theewo points _ unto _ foor, ſo is I of the two places, 
from the ſtationary diſtance, alwales.provided that you place your ſtati. 
on proportional rocach, rhar the crater of the of tna pane fac 
them both in an cquall peuporrion;ſothar the 6s being opencd, 
and found to be two inches, the diſtance will bee found 240 foot, the 
thing required. The readieſt way fot perfortning this,is by a ſcale which 
may be calcalared ene oy en which to ſatrsfic the curious Readers, 
I have'performmed, being calculated according to 3o inches diſtant from 
the cye. Theuſe hereafter followeth. 


The forme of the ſcale with the uſe of the ſame. 


Y om ſcale conliſteth vffixe inches long, cach inch beipg devided into 
ſixteeneequall pars, the uſe whereof is thus, having d my 
Compaſſes, and placed them at a proportional! diſtance, I apply them rc 
the (Cale, obſcrving whar parts inthe ſcale it fals in, for ſo ma ny;times is 
the bredth given, contained in the diſtance required.  —— 


F 3 Exam?t'e 


oe x 


<A wed. 
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Example. 
Lerthe ditance betweene the tivo trees in the* former diagram bee 
me wt 5908 07 wt from 


Beams kate 
ne whereſfore-I conglude that 
220 the bredth! betweenenthe-trees, 
iplicd by. 1 2. fa, 240ithe true di- 


c V3". 


« *” Fi x 
— , A414 


bers ce 
Tl m $ in 
t, till Lſcc the points 

top of the. Caſtle which is 
eby my ſcale, the parts that the Compaſſes ſtand 
at,and 1 findei it as before to be two inches; that done, the rule ſtandeth. 


my eye, to the point of wy Compaſſe, which 
ry diſtance, which is 240. ſo is two inches, 
thediſtance of the points of the Compaſle from each other, to twenty, 


theheight required, 


2009 ” 1 i rnb 22S: 


- - 


IscoDE, 2nd 
Sois BA, 24ofoat, which reduced 
toinches, js2 $80 inches, 

to A G, 240 inches, which is 20 foot. 


Many more waics Imight lay downe, which are mechanicall, as the 
uſc of the cinicall quadrant, with divers others, but I thinke theſe ſuffici- 
entin regard they cannot be e-wicthont errors, Wherefore 1 doe 
not approve of any oftheſe onely for delightor curioſity, and partly to 

ishe ſome of my friends, I have the rather piit 'them to publike view. 


. 


o 


—_ Þ TS lth... Mt. 
| m——— _ —_ Va-=a>_z A» az_—w n H>————  e— cw Atbononne my S——__— ——— 
4 
I CY ] E 
{ 
.* 
% 
x 
. 
-  - 
& G4 an. : 
hq ® $ 4 4D 7+ 
" 24a yes - 
+ * N 4 ey 
OSA! » 
l a. . . ---: % - 5 - 
- * vw & $00 * o 


ee 


ol P. ; = % 


KK _ we. _ : 
©, azz a ] 4 's R b « * T 
| | , | | - = EN Sg V. 
Pd 
| ow 4 T - 


IN'6 TaBDE  {\ 01 


LUGQIE its "12 *;'t OL 
i 


£3 1 £6210, v2 49) 
We 36 e12viÞ 5 


nuns 1.15 if "2D 


= pdt i 
£ WR ROFL 


not _—_—y etos 
of every number, from1 to gs of the ('ubes 
- of every number from 110 10060. F cannot at pre- 
ſent hen the ample uſe of thoſe T ables in ſundrie 
eA, lpebraicall, eometricall, andother «Mathe- 
_ maticall Problemes : onely as an introduftion to the | 
« aſe of them , F have thought good to annex theſe 
$.., Problemes following. 


Frob. I. 


To find the ſquare of any number, not exceeding 
25990, by sbeſe gables, 


andright againſt it in{the ſecond colume being the colume of 
you have the ſquareof chat number; 


quares, 
Thus I find the _"_ of this number 6572 to be. 43191184, 
Prob. 2. 


2 , To find the (we of any number by theſe zables yor 
BE exceeding 10000, 


Ooke your number in the firſt colume of Roots, andagHol icin the 
| "ded ohne, being the colame of cubes, you ſha!l find the cube of 
Pfre=> tay 

Thus you may finde the cube of the foreſaid number, 6572 to bec 
283852461248. 


| L-- your number in the firſt colume being the colume of Roots, 


Prob, 


dS SCORES 1. 


Ookeinthe coluteof Squares forthe drightagainſt 
L +inchefiteolumedein torr ym hag 
of that number... 

Thus 1 find the ſquare Root of this number 431 91184to be 6572: 


Prob. 4+ 


To fd he ulick ror of a Cuiokmamer us excvding 
| 21» 2 ſay by cheſsrables, © 


Ooke inthe calumegt he the ano ac7] 
] ps me 0 
crcof. 


Thus you may find the cubick Root of the forclaid number 2 $38524 
61248 to be 6572. 


poked, wd right 
te Cable Root 


Prob. 5 
To find the ſys of a its 20m; or of 4 whole number 
baving 4 affion annexed. 


Qfckei inthe Table for the ſquare of the Numerator of your fraQion, 
and ſctrhat for Numerator , allo / of the Denominator for 
Dcnominator. So is this new Hf ayes e ſquareoftheformer. 


Buc if it be a fraQtion annexed roa whole number, and you deſire the 
ſquare of that whale number and « reduce it into an improper 
ion, oe ſquare bath of None and of che Dego.. - 
minatoras 1s 

Sunnd 1: 

Lee therebe __ theſquareof this fraQion 2 I findthe ſquare 

ot tho=no he I ket for:Numerator, alſo I find 


1918 
7 fone als to be 76790169 , which I ſet for 
aminatar, do hte econ trons 7+ being the ſquare of 27: _ 


Example. 2. 


he [quate. 


Let there be requiredthe- ſquare of this whole number and fraction 
anncxed namely 27643 3» [reduce it into an improper fration,and ſoit is 
y TT will bc foundas beforeto be _—_ 


Prob2; 


cof yolr frafticn, and ſee that for 
Finer 4 6 69- Den aadarafvagr tuition Ce for 
min: aero inthe ney ain th cubeofte em 


XY © , : . , 7 I 35:fes 


Example 
the cube of this fraion 2, I findi in the Table 


- <r——_—_—— 


Rb and dt 


| whole number , reduce it into an improper 
| ang ſcekethe cube both of the Numerator and Denominator as 


required. the c cube of this whole number and fration 
reduced into an improper nis 22% whole 


ae] I ſehr inthe rmer REO and findit to be yogtrents 


3 © m_ ; " Feob. A | 
E i 5lakt wes "To fldihrn quite fraftion. 
3 Ookeinthe Tablefor ie ſquare Root of the Numerator of your 


fraQtion, andſerthat for Numerator , alſo the ſquare Root of the 
Dettominator, ſo is this new fraRion theroot ſquare of the fraQti- 


on propoſed. 


> 


Wor 


"Lhittiewbs requited the Roo ſquare of this fraftion $22: I finde 
ootof the tor to be 65-72 andthe ſquare Root ofthe 


3. thewfore Tay 72 2 isthe ſquare Rootof that fra- 


—_— —— 


. 
- 


quired the ſquare Root of this number 2/7 Jo 

tion, andlo it is *;, now che Root of 32 

werheRoor oftfiree is morechien one 

er ac of the Root of 'this agd 

other ſuch like , you may put doth tothe Numerzcor-and De- 

nominator, 2:4;8;6 $Giphers as the Table, will bexre, as iq this'exam: 

ple of *; patting to eitherfixe Ciphers,, jt wilbe — whole Root 
ſquare we may find as before tobe 255 which is the Root of 47 ;. 


Prob.- '8. 
' To find the Cubicke Root of a frattion. 


Indin the Tables the Cubick Root of the Numerator, and ſctthar for 
Numerator of the Root, alſo the Cubick Roog'of. the 50mineror, 
and ſet that for Denominator,ſois this new fraFion the Cubick Roge of 


the former. ; 
Example: Io 


As if there were required the Cobick Root of this fration Hw ts 
We ſhall find itby the Tables tobearbelore ge”... b 


Example: 2. 


Againe , ifthere be required the Cubicke Root of this namber 27: 1 
reduce it ro an improper fraQion, and ſoiris '5, and becauſe I cannot 
have exaQly the Roots of this Numerator and Denominater,that T may 
come the more neerly to it, I put both to the Numeraor and Denomins- 
tor 3, 6, 90r 12 Ciphers, ag inthis exampleT puerto ticher of them nine 
Ciphers, and ſothe fraion is *22==% whoſe Cabicke Root wee (half 
 lind as beforeto be 24, 


Prob. g. 


To find nearely the ſquare Root of a number 
noe ſquare. 


F you cannot find your nutnber whoſe ſquare Root yondefire in the 
colume of (quares,takethe ncxt leflet number, and ſer downe the Reor 
thereof for the integrall Rat of your number, and of the reſidue make 2 
fraction thus, pea that _ are out of the Table from your 
number given, c remayner {ct for Numerator,, whoſe Denomina- 
tor 13 the foreſaid Root doubled, and one added thereto; 


©. 5 

—_— I, 
_ - 

= ST » #+.#* 
—X 


To. ire Gee » Wd a uumber 


not Cubick, 
rowpdd32) bris 2016127 


the delamwof PFOIr aatacihes is next lefſerthen 
| d,che OubeRootof which nbmber ſer down 
for part of the Root 


ired, namely ſo mich of it as can be &x- 
ina whole number. Then thefration, ſubſtraQ rhe ſaid num- 


Nd of the Table froth ch we ve 1. ang the remayner 
ninator thus. To the 


004 of thj — of 
c of _ i they en itis :927144- 
Lora by fraRtion-I ſub» 


ANEILEnG the number given, andthe re- 
the-l or of a cfration, and: 

on Kot 9751,andfoitisgnga 
multip Hg yt epl of theRoor,namely by 29253,8 the pro- 
wry is 285275 256, towhich adding one I have (the: 'Denominator, and, 
ſo thefrationis 192922? pn ſay the Root required is ncarly found, 


4 1926 762 527509 
aontly 9750 22 
"Prob. I0. 


-. The qfggregare of, the Squares of 1w0 wiimbers being given, ; 
1:03 Re ther half ſuome, * 
1.512} © ubit: it ef 3 fo find thoſe numbers. 
UC x £ mg" ok -4 of 3% 


H © =eIeLocigt ncf he hi ime,an#lWblraR it from he Wie 
ſaid Agpregate;talfe the retriayner is ſquare of halfe the difference of 


thoſe two numbers by the 9 2. of E ache. Or, 
> IUuRE F From 


= 
» 


LS * ov ” 


 -From halfethe aforelaid | | ſubſtraQ'rhe ſquare ot the halfe 
———_ the remainder isthe ſquare-of halfe the difference of thoſe-tyo 


numbers. 


cedich 


As let there be given the aggregate of the ſquares of two unknowne 
numbers, 104522890. and the ſquare of their halfe ſumme 41809156. 


I demand thoſe numbers = : 

The balfe of 104522899, is 5226 1445+ from which ſubſtraing the 
ſquare 41 809156. there remaines 10452289. whole toot ſquare wee 
may finde in the table to be 3233. which is the difference of the two 
mimbers required fromthe halfe ſumme: and ſeeing the ſquare of halfe 
their ſamme is 4i809115s. whole root ſquare is 6466: therefore 6466. is 
halfe the ſumme of the rwo numbers required, whereto adding the afore- 
faid halfe difference 3233; the ſamme is 969g. or ſubſtraQing it, the re. 
mainder is 3233- therefore theſe numbers 9699. and 3233. atc the two 


F 


The aggregate of the ſquares of two nuwbers being given, toge- 
ther wich the ſquare of balfe thgir difference, to finde thoſe * 
_ alas attend £wo numbers. FE | 


Þ*o= halfethe forcſaid eggr ae, ſubſtraQ the ſquare of halfe their 


iff ence,thec | ainder 1s  [quare of the”Halfe ſumme of thofe 
' As let there Be given! 


i aggregate of the quares of two unknoiwne 
npwbecrs, 103497444: be theſquare of ar difference 423801. 1 
yould knoyy thoſe nuptbers. Rado . 

" The halfe 0f 103407444- is 51703722, from which ſubſtrating the 
ſquare,q 23801. there remaines 512 7992. whoſe root ſquare we findeto 
be 716 t. which is halfe the ſumme of the ewo numbers required, and 
ſeeing the ſquare of halfetheir difference is 423801. whole ruot ſquare is 
657. therefore 651.i3 halfethe difference'of the numbers required, that is, 
the difference of anc of them above'tlic halfe ſimnme, and of the other be. 
neath, therefore if to the halfe ſumme 7161. we adde 65 x: the ſamme is 


7812 the greater number;or if weſubſtraRir,chere remains 6510 the leſſer 
ex -| Prob, 13, 


The aggregate of the ſquares of the balfe ſunme, aud balfe diffe® 
rence of two uumbers gives, together with one of thoſe 
' , wumbertto finds the other of them, 
FRomthe aforcſqid aggregate being:doublediſubſirat theſquareof the 
- number given, the remainder is thedquare of the other at requt- 
red, by the ſage, 09" WLDOTIFTO NT AVF INRA IT 
Vt 3 70G » 1. h The 


-T [3 of f , 
%% . 
= | 


| 6510: 


mbled is 103407444- from which 
bto. there remaynes 610273 44. 
eto be 7812. which is the 0- 


peice following, Prob. 16: let the fide CD, be 65. 

| BD, z6 parts; there isrequired the bypochenuſall 

y - eecquall ro the {quare of the hypothenu- 
> of 6 being 4235+ andthe ſquare of 76. 

F; - ,the ſurmmeis 10002-whoſe root ſquare 

1 therefore I ſay the bypothenuſall B C, is 

. 4235. there remaines 5775. 
176. © [idk BD,required:. | 


of BC whe 
A C, and dividehalfe the remain. 
"the quotient is AD, by the 12 


= 


© -* derby AC, 
: prop. 2 


of <<0608200 8 


4 » 2 
Vs 
s © ST *S++4 + THS 


ed by AC,zo. the quotientis. AD, 25 


De; ts | 
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 oA Treatiſe or Gomery: : 


The three fides of an acute angled triangle, bring given to finde 
where the perpendicular fals. 
Rom the ſumine of the ſquares of 
F, B,and A C, ſubſtraQ the ſquare B 


of BC; and devide halfe the remain- | 
der by AC, the quotient is A D, by 
12. 2 Exclid. P c 
ASlctthe (ideA B,be 80 parts, thi ſide 

BC, 49. and A C, 100.and letthere be required A D. 

The (quare of A B, 80. is 6400: the ſquare of AC, 100. is 10000, the * 
ſumme 16400. from which ſubtraQing the ſquare of BC, 40. namely 
1 600; therc remaines 14800. the halfe whercof is 7400+ which divided 


by A C, 100. the quotient is A D, 74. 


Prob. 18. 
Admit the ſomediameter of the earth to bz 3436. miles, and that 
there is 4 mountains in beight ons mile ; bow farre may that 
mounraine be ſeene upon plaine ground or at ſea. 
[Fo the ſemediamieter of the carth 3436. adding one mile for the 
- heof the mn - is 3437-w ws ay is gr. igang 
which ſobſtraQi [quareof 3436+ namely r18060g6, there re. 
maities 697 3. whoſe root ſquare is almoſt 83: fo that chat mountaine 
enay be ſeeneat ſea almoſt 33, miles. 
Prob. 19: 
Admit the ſemediameter of the earth to be 3416 miles, and that 
there is amountaine ſeene off at ſea 8 3 miles, | demand 
the beight of ebatmonniaine. 


Ti ſquare of 3436-is1 Bo6096. the ſquare of 83. is 6889.the ſumme 
of theſe ewoſquares is 1812985. whoſe root ſquare is 3437 =, 


from which ſubſtraing the ſemediameter 3436; there reſts 1 =]; Diles, 
thatis a mile and lirtle morefortlicheight ofthe mountaine, 


Prob.. 20. 
The diameter of a circle given 10 finds the area of that circle; 
T is proved by 4rchimedes, that the ſquare of the diameter of a circle 


* 


"18 in proportion tothe area of that circle as 1 4to x x: 
 _— of a circle be 2x inches, I demand the arca of that 
circle. F 


The (quareof 21 is 443 I fay then. ; 
| G2 _7 


bw, 
; 


=="Iq LAPEER -— ww 


G xg ior 


ch tis the areaof the circle required. 


Cr . 1 


' Prob: 2 1: | 
Con mMeaue proportion. 


I foisgqr 034671 


[the ſ your Yirey.gumber Hy 5. and devide the ptg- 
a by 4 a> elquare roots ke quatient, ſublicadt.che 
your y ven number, the rug ſtb BiF4cr portion, which 


oe £55 


rt 10 ley Pp Ende & 
nb b197, 5oba 9 y _ 
tiplied by 5«be proguftis 330189850. 
ens rw” 9845: whoſe root ſquare wee 
which ſybſiraQing the halfe of $127 

Es, the greater pat being almoft 
wholc 8127, lkavah $195 3532 the 


| Paqb. 227 
| ofgeirdeg ivex 40 finds the fues of he injaribed 
=>4. - Jauar egpeucagos, end decages. 


\theroot ſquareofthat produt 
ORE APANREre aa 


tc $a QOLI &gL 


Maſter Digges: of Geometric: 
name is worthy of renowne: .. 0; 


ics js the ſide 
NM ollides. whoſe 


- s 


" "Sxhmple. 


4s leethe (enaltdeir ofa circle bee*2100. the fquare thercof is 
x0000; which tri plows. Ig! hvoſe'coot | «rag 3637 ihe > 


eG earmre | Ts I, 


Frerfyr #1 53773 70) | 


* 


I Kan onde ofekis nature tou inf 4 
ds ns nets 


k racquets + 


& 3 
E, 
. 
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© 8 , 
0 , * 
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Prob. 23. 


If 14500 wen be put into 4 ſquare Battle, hoy many 
will chore be in ranke and bow manyio file. 


Find by thefe Tables the ſquare Root of 14900to be122, and there 
remaynecs fixtecn, therefore T fay there will be 122 men in ranke and 


IE mavy io file and fxecen men over. 


Prob. 24. 


There is deltvered'to the Sergeant Maioy 60 Enfgnes , in every 
Enfigne 160 Pikes , and ſbort weapon, The Generals plegjure 
is that he ſball pus them in one mayne Squadron, ang to armeF 
round with 7. raukes of Pikes, 1 demand how many Pikes,and 
how many ſbors weepons be foall uſe ro make the greateſt Squa- 
 dron, and bow many rankes (ball be in that Battaile. 


Irt ewltiplying 150 by (ceheproduRis 9600, which is che num» 
={ ber of men delivered to be embarled, whoſe greateſt Root ſquare 
in integers is 97- the number ofmen in FrontorFlank, and 19: 
men remayncs, 5ow conſidering the Front of the ſhort weapon muſt be 
fourteen lefle being armed round with ſeycn Rankes of Pikes , therefore 
ſubſtraiog fourteen out of ninety ſeven, there remaynes cightic three, 
which is che number of the Ravksof{bort wranoy,wholſe {quar is 6889, 
the number of fore weapon ind tharfobſtraRed from 9409 the ſquare 
Battle of ninctie ſeven ina rankelogves 2520 rhe number of Pikes. 


Prob. 25. 


There is delivered to the Sergeant Maior Bg oo Sonldiers with a ” 
commandment that hee imbartie theny iy ſuch ſort that euery 15 boy - 
Souldier infront, ſtand three foot diſtant from the other, and 9 
everyranke from other ſoyen foot , and this obſerved to frame 
of theſe men the greateſt battaile that. may bee to make the 


grotnd ſquare; Idemg id; bow manyin 8 ranke, aud bow many 


= > 


rakes in that batt gle. 


Ecauſethe diſtance of the Rankeis t@ the diBance of the Files , as _— 
Browons multply -$5,00 the opmbar of Souldicrs propoſed = 
L by 3.the produ& is 25500 which I divideby ſeven the quatient is : 
3643 almoſt, whoſc Root ſquare is ſixty befides the remayner which here 
we negle&, whence it appeares there will be ſixty Rankes in that barraile, 
| whicl multiplyed by ſeven, and the produR divided by three , the quo- 
* Jieatis 140,the number of Souldicrs in cvery Ranke. 
: Prob. 


ene for the ſtreets, Mar - 
jt is requiſite the Campe 
r is delvered by the Ge- 
Hoſe. I demand what 
pf groms the Lord High Marſballor Camp-maſter ſbould 
f fo receive this Company lodging them as commodiouſly 


duch as 6600 men require 640 paces of ground , that 
(quare paces of ground, Iſay by the Rule of proportion. 
ct 9600 ware paces,ſo 33000 men, to 2048000 
1431 and 1432 paces, q 
picce of ground. of ſufficient capac 


s Liar arena — 


ſerdowne b 


( tee Milindr y Dilgpline 
Tables whereof ir | 


bs of 4 ſbip of 100 tus be 44, foote long at the keele , of what 
= length ſball the keale be of a Ship of 200 twns. 
Oraſmanch es like Solids are in treble the pr 


opartion of their cor. + 


reſpondent fidesor lines, therefore I ſecke "the cube of 44 an figd 


_ theſame to be 85 284. And fay by the Rule of Proportion: 


an) Cine proportionto 851840 is 200 uns to 170369 whole 


be is neare Sy 33 +; the length + 
= ; | \ | Prob. 


i» of 100 jwrbe + OGIENTTORY 
a She The fp 1 wheſeholin lnob 55 5: foot? 


I nat is 85 x84 the Cube of 55 ;; is neercasbefore 170368 
Hay then by'eheRulc of Þ n. 

." As $5184 t0170368 fois 100 tuns to 200 tus , the burthen of the 
ſpree, 
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If « (bip of 100 tuny bt a@faltirecd, atcbe Wie/itp heaing, 
| of wharircadeb chave ſhol the lake [hip bes 

| of 2007007, © 10 
He Cube of .20is' 8000! faythen by the Rule of Proportiod : 
$ 100tunsto $000 , ſo is300 tuns to 1.5900, whaſe Cubicke 


4 * . 


Mi Root is 25, Falmolt. Wage lis; 
Orif you-will workeghe ſame in inche-,you my reduce 20: fgot into 
inc is it 240 inches, whoſe Cobeis r 3324000, ] lay! en. , 
As x00 tunsto 13824000, (0 1$260 tunsto to 2 000, cubick 
Root is almoſt 302 5 inches, XA 
Prob. 30. 


If aſbip of #100 tans bez foot brogd as the midſbip beams, 
: phe burthes ſballthe like (bip be, whoſe — 
tbore & 2.5 ; foot. 7 


T He cabeof 20 is $000, and thecybe of 35 ;.is 46003, I fay then: 
As 3000 to tootuns,ſo is 16003 to 200 ;;tuns, the burthen of 
that other ſhip being moulded in all points like the former. | 


Frob. 31: 
if a fatbome of rope of ten inches compaſs, weigh 17 polnds, 


how much wil a fathome of 8 inches compaſſe weigh. 
eſquare of ro jn.2900, the ſquare of 8 is 64, Ty then by the Rule 
0 ivinPropartionto r7 paund, ſo is 6410 10.2 pounds; 
| Prob. 32. | 


If a fatbome of rope of 10 inches compaſſe weigh 17 pounds 
of what pen hoc the rope - +8 | 


10,5! pou 


ſquare of 10 being roo,and 10 - reduced into an improper fra 
Qien = I ay by the Rulc of Proportion. 

As 7 pounds is in proportion to 2, ſo is = pounds in proportion 
to x-bfco | | 
' Which reduced is 

rope 


64 whole Rootſquare is $ inches the compaſle of the 


1 


Prob: 


WL” * % Gig 71 30 
bg ck 3? pound CREED «hich iproper fraftion 
ts imegers is $0 Wor b $o ; pounds almoſt. 
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